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Portable Steam Engine. | 
| can boiler plate of extra strength. 
the locomotive pattern, with the addition of their cir- 


nngiallinenieks 
The inventors of this engine assert that they were 
the first to bring the portable steam engine to its | 
pzesent standard, and that they have been enabled to 
maintain the lean of all other manufacturers in its 
constant improvement. Also, that not a single im- | 
provement has been made upon their engines as they 
now build them ; while no alterations of other build- | 


The boiler is built from the best quality of Ameri- 
It is made after 


cular and circulating water bottom. This water bot- 


tom, they assert, was first made by them, and the fact | 


that all other manufacturers have made it the subject | 
| of frequent imitation is ample proof of its superiority. | 

The end of the boiler is covered with a cast iron 
| head, having a door through which the flues can be 


claimed, with a pressure of fifty pounds to the square 

inch, but they will stand a hydrostatic pressure of 

two hundred pounds. 
| The boiler is mounted on strong cast iron saddle 
legs, bolted to skids running the entire length of the 
| boiler, and supporting it during transportation. They 
may also be used as a permanent foundation, requir- 
ing no other setting. 

For further information call on, or address G. G. 


ers have ever been able to compete successfully with | |cleaned. This head can be entirely removed if repairs | Youne, General Agent, 42 Courtlandt street, New 


theirs. Their patterns are revised and remodelled to | 
meet every improvement of the age, and they feel en- 

tire confidence in offering their engines as by far the | 

most perfect, simple and substantial in the market. | 
That they are easily adapted to any purpose, furnish- 

ing the greatest attainable power with the least possi. 

ble consumption of fuel. 

The engine is made with a Led plate placed on three 
or more brackets securely bolted to the boiler directly 
over its center, and admitting a free circulation of air 
beneath it. This bed receives all the strain of the en- 
gine, entirely relieving the boiler. The entire engine 


can be readily removed from the boiler and used sep. 
arately as a stationary engine if desired. 





| make it necessary. The flues are the best American 
‘lap: welded, made to order: they are set in the heads 


by the most approved patent process, the ends care- | 


fully beaded over. 


The steam dome on the boiler, already of ample | 
| size, has recently been enlarged, giving, as we be- | 


lieve, an amount of steam room unequalled by any 


portable engine in the country. This dome is attach- | 


ed to the boiler by bolts and nuts, which admits of its 
easy removal. 


| York. 





PuriricaTion oF Guiycertne Wuicnh Has Bren 
| Usep in Gas Meters.—After stating that at Dresden 
glycerine is generally used in gas meters, the author 
gives a detailed account of a process for purifying the 
| glycerine after it has been some four years in the me- 
| ters, so as to render it fit for use again. The fluid is 
first heated for twelve hours to from 50° to 60°, and 
next to from 120° to 130° in order to eliminate water, 


| 
| 
| 
| 


The boilers are all furnished with a new and im-| ammoniacal compounds, and other volatile impuri- 


proved gauge cock which can be reground when worn | 
or cut by steam, without removal. 


| ties; the glycerine is next filtered over granulated 
|animal charcoal. Some 300 to 400 ewts. of glycerine 
| are annually purified in this manner at Dresden.— 


The boilers are all rated to work up to the power | NV. Hasse. 
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Chemical Repertory. 


| and a knowledge of the chemistry of the work they 
|do. In France a roaster has to acquire a knowledge 
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CHEMICAL EXCERPTS. 


the other; and when it is remembered that, on the 
authority of those who have studied the subject, a few 
seconds only will make all the difference in the quality 

485. Marine Pootometry.—A correspondent of the of the coffee, it will be seen that this knowledge is im- 
New York Herald, accompanying Professor Agassiz’s | portant. Roasters have to serve some years before 
expedition on the coast survey steamer Hassler, gives | they are declared thoroughly competent, and the ope- 
a brief but interesting account of an apparatus for de- | Tation of roasting is always under the superintendence, 
termining the relative transparency of the sea at dif- if nvt of the actual care, of a tried and experienced 
ferent places, which has already been employed by man. The machinery in use is generally as follows: 
the expedition at Barbadoes and about the Galapagos A hollow iron ball, turning on its axis, receives the 
Islands. A strip of board, about four inches wide and | unroasted berries. In it is a valve by which the es- 
four feet long, divided into a scale of ten equal inter- | ©@P® of the gas, arising during the process, is regulat- 
vals, is painted a dark lead color at one end, fading | ed. This ball is turned over a fire and made to re- 
into white at the other. A large white board having | volve somewhat rapidly. Its shape secures the equal 
been fastened parallel to it, and at a measured dis-|©omtact of every berry with the hot metal. As soon 
tance below it, the whole arrangement is lowered hor- | as the berries are sufficiently roasted, the gas is let off, 
izontally into the sea. At the dark end, the upper for if it were allowed to remain, the berries would ab- 





of the various coffee berries, for each different sort re- 
quires to be roasted a longer or shorter period than 


board appears the darker, but at the white end, the 
lower board, being seen through a greater depth of 
water, gives the darker appearance, and, of course, at 
some intermediate division, the two boards appear to 
be of the same shade. At that division the relative 
whiteness of the boards is evidentiy a measure of the 
percentage of light absorbed whil+ going down‘and up 
again through the distance by which the boards are 
separated. This 1elative whiteness is readily estimat- 
ed at night in the cabin by placing the boards at un- 
equal distances from a candle so as to make them of 
the same apparent shade at the given division of the 
scale. 

The illuminating powers are to each other as the 
squares of the distances of the boards from the lighf. 
Having once ascertained what percentage of light 
goes through a fathom, the proportion of daylight 
which reaches any given depth in the sea can be read- 
ily calculated. Suppose, for example, that one-half 
the light penetrates one fathom; then one quarter 
goes down two fathoms, one eighth, three fathoms, 
and so on indefinitely. 

This apparatus is the invention of Dr. Hill, who re- 
gards it as still in a crude form and capable of much 
improvement. — 


sorb it, and the flavor be vitiated. The revolving 
motion is then continued until they are turned 
into the receptacle prepared to receive them. They 
are then kept in hermetically-closed tins until they 
are ready for use. In this country the process is 
much more a rule of thumb affair, and, with rare ex- 
ceptions, all coffees are roasted alike, in cylinders, 
which are not capable of roasting so equally as a ball, 
and but little attention is paid to the chemical effects 
of the roasting. Another bad feature prevails in Eng- 
land, and that is, the berries are ground by the whole- 
sale dealers, and by the time the decoction reaches the 
breakfast table the best flavor of the coffee has been 
flouted away in the air. In order to facilitate adulter- 
ation, coffee is usually ground very fine, which is an- 
other mistake.—Am. Jour. Pharm. 


488. Stove Ovens.—Mr. R. R. Hastings makes, in 
the Prairie Farmer, the following highly sensible re- 


marks: 


* * * * - * * * 


‘‘ We talk about hot, quick, and slow ovens, but it 
takes a very long experience to enable one to tell by 
the feeling, or in any other practical manner, just how 
hot an oven is, until we see its effect on the articles 
cooked, and then it is too late ; and it is impossible to 





486. AspHattum Papzr.—A German inventor of an | 
asphaltum paper for packing purposes, M. Pastor, in 
the Deutsche lilustrirte Gewerbe Zeitung, describes his | 
process as follows : 

Any kind of roll paper may be employed, provided 
it is sufficiently even. A roll of paper containing 
about 1,500 yards and weighing from 30 to 40 pounds, 
is fixed to two supports in front of the machine by 
means of a pole passing through the roll. The end of | 
the paper passes over a cylinder heated by steam, | 
above which a spreading knife is fixed for distributing 
the melted asphaltum, which is ladled on to a height 
of about two inches. Cleets are fixed to each side to | 
prevent the mass from running off, so that a margin 
of asphaltum may be formed. @5 soon as the paper 
has passed behind the knife (which must be varetully 
placed), it is finished and evenly covered and ready 
for use. The paper is now passed over several rolls 
until cooled, when it is wound on a last roll. The | 
whole process takes place ata rate of 60 yards per 
minute. The material used is pure asphaltum from 
coal-tar; if boiled too hard, a little turpentine is ad- 
ded. The inventor claims that this paper is not only 
superior to that of ordinary manufacture, but also 30 
per cent. cheaper. The price of the machines as sold 
by the inventor is 200 Prussian dollars.— Paper Trade 
Jour. 


487. Roastinc Correr.—There is a considerable 
difference in the method of roasting tke coffee berry 
in this country and on the Continent. In France, for 
instance, not only is the machinery used constructed 
with some amount of care for the purpose of securing 
the object desired—namely, the equal torrefying of 
the berries, but the persons employed in the operation | 
have to possess a certain amomnut of technical skill, 


communicate to any one else the precise temperature 
which is represented by our ideas of hot, quick, etc. 

‘*It is a matter of guess-work after all. In fact our 
whole system of couking is more or less a patched up 
system of guess-work. We have rules and recipes 
for rich cakes and puddings, but bread of all varieties, 
pies, butter, etc., are made by guess. And even in 
those recipes which we have, the ingredients are 
measured in all manner of vessels, and no two persons 
understand «like the terms which designate the quan~ 
tities. 

‘* One of our friends bas a stove with glass oven 
doors. Why could not a thermometer also be attached 
to them ? 

‘*T hope to see the time when cooking shall become 
an exact science ; when we shall not only mesure the 
heat of our ovens with thermometers, and know the 
precise temperature of which they should be for each 
variety baked therein ; but shall also know the tempe- 
rature at which our yeast and bread-sponge and cream 
should be kept ; when we shall prepare all articles of 


| food by correct recipes, and measure all ingredients 


in exact and standard measures, which shall be alike 


| all over the country, so that mistakes can only occur | 


when we fail to follow the rules.” 


489. Freezinc or Water.—C. Tellier.—It is gen- 


erally admitted that water freezes at 0°, and can 


only be cooled down below its freezing-point by be- 
This holds good for a cold of 


ing perfectly tranquil. 
10° or -12°, but is, according to the author, not true 
for temperatures of 3° or -4°; because water may be 
cooled down to these degrees of temperature, and will 
not freeze even when the vessel containing it is very 
violently shvken or stirred. Only a sudden and very 
violent shock to the vessel will cause the water to be- 
come frozen, the temperature rising to 0° ; but if, in 
water cooled down to -3° or -4°, the slightest particle 
of ice or snow is put, congelation briskly sets in and 
crystallization ensues, just as in a supersaturated so- 
lution of sulphate of soda, Practically, this observa- 
tion is important, as it proves the necessity of water 


| containing ice, if it is desired to cool it down to 0° pre- 
cisely. — Les Mondes. 

[The degrees above are of course Centigrade. ] 

490. Action or SunpHuric Acrp on Wine.—Dr, 
| L. de Martin.—The author has studied the effect of 
| small quantities of sulphuric acid (from 1 to 3 grms. 
of concentrated acid to the hectolitre=22 gallons) up- 
|on the process of the fermentation of the must, the 
| result being (1) more rapid and more complete fer- 
mentation; (2) a better and more beautiful color of 
the wine ; (3) analysis did not detect more sulphuric 


| acid in this wine than in samples not so treated, while 
all the samples had been, as it is termed in Southern 
| France, platres, that is to say, treated—cleared—with 
| gypsum. Dr. G. Chancel has repeated these experi- 
| ments and more thoroughly investigated the process 
| of the fermentation of must, and has found that when 

the must is alkaline, as it sometimes is, either from 
| some unexplained cause inherent to the juice, or, asis 

more usually the case, in consequence of much rain, 
the grapes are spattered and more or less covered with 
| soil, the process of fermentation produces lactic acid 
|instead of alcohol; hence the utility of the sulphuric 
|acid for the purpose of setting up the alcoholic fer- 
| mentation of sugar. 
| Dr Chancel found no increase in the quantity of 
the sulphuric acid contained in wine so treated. Al- 
coholic fermentation is not possible in an alkaline 
fluid, the result in such a case being the formation of 
| lactic acid, formed from the sugar.— Chem. News 

491. Tue Execrric Licut.—The Alliance Com- 

pany at Paris, are now manufacturing improved mag- 
neto-electric machines for the electric light. These 
are now made with four disks, and supply from 230 to 
300 carcel jet burners, with a speed of 350 revolutiong 
per minute, and driven by a 2} horse-power steam 
engine. ‘The machines certainly seem expensive, 
costing £320 each; but itis estimated that thereby 
the combustion of a few pounds of charcoal gives an 
illuminating effect equal to that of 25 pounds of colza 
oil. This mode of illumination, therefore, is ultimat- 
ely inexpensive, especially when applied on the large 
scale, for ships, large halls, lighthouses, etc., for which 
it is well adapted ; and we shall, no noubt, soon hear 
of new applications of the invention.—<Scientific Am- 
erican. 


492. Remova or InkK-sTarIns FRoM CoLORED WovEN 
Tissvurs.—Dr. Bottger.—The author recommends the 
use of pyrophosphate of soda for this purpose, the 
salt to be applied in concentrated solution. The re- 
cent ink-stains are readily removed, but older stains 
require washing and rubbing with the solution for a 
long time.—Dingler. 

493. Breap Mape with Sra-Water.—Rabuteau, 
after considering the effects of sea-water in large or 
small doses on the economy, thinks that bread made 
with it might be taken with advantage in dyspepsia, 
phthisis, and scrofula. The bread is extremely pleas- 
ant to the taste. —Am. Jour. Pharm. 





| 494, Trrnmpap Prrcw ror Pavinc.—From the Am. 
| Artisan we get the following information and sug- 
| gestions : 
| ‘New York street officials are subject to intermit- 
| tent attacks of common sense, one of which is now 
‘*on,” and repairs calculated to promote the sanitary 
condition of the city are being made in various dis- 
| tricts. On the east side, where cobblestone pave- 
| ment does most obtain, the stone from the hollows is 
| being taken out, the depressions filled in with sand, 
| and the cobbles relaid. It would be well if some wa- 
| ter and gas proof compound were mingled with the 
|sand. Such a material underlying stone or wood 
| pavement would prevent noisome exhalation from the 
sodden soil below, and conduce much to the public 
health. In the production of such a compound there 
| is achance for the profitable display of profitable in- 
| ventive skill, the coal-tar mixtures having failed to 
| give universal satisfaction. Perhaps the Trinidad 
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pitch now being used with broken trap for a paving | from various causes, had become so much affected | in the sun, six feet above the greensward, 99 5°. In 


in the City Hall Park would answer this purpose. | 
The pavement in the Park is being laid as follows: | 
The ground is first compacted by rolling, then | 
coarsely broken stone is laid to a depth of about four | 
inches. Then stone broken more finely, and made | 
hot in an iron box heated by a furnace, is laid five | 
inches deep. The pitch, melted in a suitable tank | 
with sulphur and some other substances to enable it 
to resist the effects of hot weather, is then poured 
over the whole. The pavement, which is only a small | 
area put down as an experiment, is then smoothed and 
compacted by rolling. 


495, Essentian Ors—ApvuLTerations.—In a pre- | 


with nervousness that when they stretched out their 
hands they shook like aspen leaves on windy days; 
and by a daily moderate use of the blanched foot 
stalks of the celery leaves as a salad, they became as 
strong and steady in limbs as other people. I have 


| 
known others so very nervous that the least annoyance | 


put them in a state of agitation, and they were in al- 
most constant perplexity and fear, who were effectually 
cured by a daily moderate use of blanched celery as 
a salad at meal times. I have known others cured by 
using celery for palpitation of the heart.” 





498. Diamonp Dritis.—We get from a White Pine, 
Nevada, paper (through the Lond. Mining Jour.) the 


vious item we have explained the ingenious cheat now | following information : 


| 


in vogue, of adulterating flavoring and perfuming oils 


and essences with a solution of castor oil in alcohol. | thwaite tunnel, or lower level of the South Aurora} throughout the year, in temperate climates, is98°4 


‘*One of these drills has been placed in the Satter- 


| the same position, with wet bulb, 79°9°; with bulb 
|covered with black silk, 199-96°. When laid upon 
| the grass in the sun, it rose to 104°. Laid upon white 
| cloth, placed upon the grass, 105°0°, and when simi- 
| larly placed upon black silk, it indicated 113°. 
The experiments with different colored coverings 
show conclusively the utility of light colored clothing 
for those who are obliged to be exposed to the direct 
|range of the sun at high temperatures; and the ex- 
periment with the wet bulb shows as clearly the value 
| of free perspiration in keeping down the temperature 
of the body, which, however, the observer, in his own 
person, notwithstanding the perspiration while mak- 
| ing these experiments, to have risen to 100°5°, about 
| two degrees above the usual standard for cooler days. 


| The average temperature of the healthy human body 


’ 


Dr. Van der Weyde gives us the following useful sug | Mine, under the direction of Dr. Goodfellow, and while in tropical regions it is about one degree high- 


gestions : 

‘* Essential oils, especially thoxe of the expensive 
kind, like ottar of roses, oil of neroli, etc., have some- 
times been adulterated with olive oil, or other odor- 
less fatty oils; and then the simple way to detect the 
fraud is pure alcohol, which will dissolve the essential 


oil and not the fatty oil, so that the latter will, after | the bottom of a hollow iron mandrel. There are four | 


repeated shaking, be found to deposit at the bottom, 
while the solution of the essential oil in the alcohol 
will float on top. In order now to make this test fail, 
some enterprising genius, in the adulteration busi- 
ness, hit on the trick to use for this adulteration, in 
place of a fatty oil, a solution of castor-oil in alcohol ; 
of course this makes the customary alcohol test men- 
tioned above entirely useless, as it all dissolves in any 
quantity of alcohol. 

Therefore in consideration of this new improved 
fraud a new test is required, and this consists simply 
in heating the suspected oil in an open dish over a 
water or sand bath at about 212° Fahr. ; then after 
sufficient time all the essential oil and alcohol will 
evaporate and leave the thick castor-oil behind, which, 
by its very nature and appearance, will roveal the 
fraud. 

We need not add that a pure essential oil must near- 
ly all evaporate leaving no remnant, or only a very 
small amount of incidental impurities, not as volatile 
as the pure oil itself.” 


496. Compressep Air IN Mininc.—Our manufac- 
turers appear to be quietly pushing the products of 
their enterprise into remote regions, and mechanism 
devised by American invention finds its application in 
many a far-off country. The Delameter Iron-works 
are building considerable mining machinery for South 
America, much of it being designated for use on the 
Orinoco River. This comprises stamp-mills, ete, Air 
compressors for running drilling and other apparatus 
below the surface are now attracting much attention, 
the works referred to having built five of a German 
model, one of them for the Calumet & Hecla Copper 
Mining Company of Lake Superior. These compres 
sors are so constructed that, fore-and-aft of the hori- 
zontally moving piston, a sufficient body of water is 
maintained to fill all the passages leading from the 
cylinder, at the end of each stroke. By this means no 
air is left in the cylinder or its ports to expand again 
during the reverse movement of the piston. The 


| eastward, to distances varying from 500 to 1,000 feet. 
| The drill is a diamond cutter, as its name indicates. 
| The diamonds are rough, dull-appearing stones, about 
| half an inch in the longest diameter, and firmly set in 


lof these stones, two of which project slightly beyond 
| the outer circumference, and two inward towards the 
| center of the mandrel. The motion of the drill is ro- 


| tary, and as the diamonds cut downward a cylinder or | 


core of rock is left in the mandrel or boring bar. This 
| is broken off at convenient distances, and brought to 
| the surface for inspection. The hole cut-in the rock 
| is 3 in. in diameter, and the core inside the drill is 1 
lin. The sand produced by the cutting diamonds is 
washed to the surface by a stream of water that is con- 
| stantly descending through the hollow boring rods, 
| and ascending outside of these rods from the bottom 
|to the surface. An upright tubular boiler, with an 
| oscillating cylinder engine of about 5-horse, furnishes 
the power. ‘To this is attached a pump, and a screw 
| so arranged as to govern the pressure on the cutting- 
bar. Through the limestone of this country, and at 
moderate depths, 30 feet per day is a low estimate. 
| It is the opinion of geologists and engineers who are 
| well acquainted with this locality that Dr. Goodfellow, 
reaching out in this way, must certainly disclose the 
mineral wealth of Treasure Hill that lies far down, 
|and of which we have been working only the froth 
{and foam of the heavier treasure that lies below. In 
| his explorations this community is much interested, 
| and in his success we anticipate a future of industrious 
| prosperity.” 
| 
| 499. Genrus.—A newspaper correspondent, in refer. 
| ence to the recent death of Auber, the illustrious com- 
| poser of Fra Diavolo, Masaniello, and other deathless 
creations of genius, cites the opinion of M. Jules 
| Simon, that Auber was an indvlent man, who per. 
formed his work without labor, whose great works 
produced themselves, so to speak, without an effort on 
his part. This illustrates a popular error, than which 
none is more rife. Genius, whatever that indefinable 
thing may be, doubtless exists, but without labor, the 
man of genius would never be aught but a ‘‘ mute in- 
glorious Milton.” An English virtuoso once begged 
from Horace Vernet a sample of his art for his album. 














water also serves to absorb the heat evolved by the | The painter dashed off in a few seconds a splendid 


compression of the air, and which without some means |horse. The lion-hunter politely urged that something 


of removal would heat the machiner y ‘and impair if not | requiring more time and labor would please him more 
destroy its efficient operation. This matter of air- : 


. : ‘ ‘*You are in error” said Vernet, ‘‘in that respect I 
compressing promises to be one of very great import- | have spent twenty-five years in making that horse.” 


ance, for some of the best mines in this as in other | The correspondent we quote asserts that Auber always 
countries are becoming so deep that the temperature 


is intolerable, and the exhaust from an engine worked 
by compressed air, from the heat rendered latent by eyes. 

the expansion of the exhaust air, will materially.reme- | Calis 
dy the difficulty. 


500. THERMOMETRICAL EXxpERIMENTS.—The Provi- 
saa | dence Journal describes the following interesting ex- 


| rose at five, and had his days work done probably be- | 
| fore M. Jules Simon had begun to gape and rub his 


| commenced boring on Monday. He proposes to pros. | er. 
| pect this mine downward and at various inclinations | 





<= 


| 
= conn 
| **Gas-Machines,” 
| —-— 
| The following exhaustive remarks on this and re- 
| lated subjects, are extracted from a paper read last 
| March, to the Franklin Institute, by Dr. William H. 
| Wahl, who succeeded Prof. Henry Morton in the 
| Secretaryship of that Society, and the editorship of 
| the Journal of the Franklin Institute : 

‘* Now that the properties of the light petroleum 
oils have been presented, and the sources of danger 
attendant upon their use clearly indicated, it be- 


hooves us to consider the question as to whether 
these dangers can be met and obviated; in other 
words, to determine whether or not these valuable 
light-giving agents shall be altogether discarded for 
the purposes of household illumination, or whether 
any plans have been devised by which they can be 


utilized with a reasonable amount of security. 
‘** The defects of these products for use in the house- 





hold lamp are precisely the difficulties which must be 
obviated. ‘These consist, as has already been shown, 


of the difficulty of certainly confining the inflamma- 
ble vapors, owing to the friable nature of the glass of 
which the Lody of these lamps are universally con- 
structed, and the looseness of the joints; and again, 
the objection arising from the danger of careless re- 
filling, where so many accidents occur. In many of 
the hundred odd gas-machines which have been built 
within the last few years, these two objections have 
been obviated with more or less success—in some of 
them completely. 

‘* The first of these objections csn be avoided by 
making the reservoir a fixture; a strong metallic box, 
the contents of which shall be hermetically sealed from 
contact with the air while being used; and, by locat- 
ing this at some convenient distance from the dwell- 
ing, either above, or, better still, under ground. 

‘The second objection, namely, the liability to ac- 
cident in refilling, requires simply the obvious pre- 
cautions that the operation shall be conducted in day- 
light, that the reservoir shall be large enough to con- 
tain a supply for several months, and that pipes or 


tubes and stop-cocks shall be called into requisition 
during the operation of filling. 

‘* With slight variation in detail, most of the auto- 
matic gas machines adopt these precautions, and, as a 


class, we have little hesitation in pronouncing them 
as safe as ordinary illuminants, 

‘¢On the score of convenience, much depends upon 
the construction of the machine, the number of de- 
tails of its operation, which require personal atten- 
tion and which are automatic, and the complication or 
simplicity of its parts. 

‘**Tt need scarcely be said that, where ordinary coal- 
gas is at hand, these machines are unnecessary, most 
| persons preferring the convenience of the former, 


| without taking the question of economy into account. 





497, Nervous Desrniry—CeLery.—The following | periments made in that city with an excellent glass | In places, however, where this is not to be had, and 


item has been going the rounds of the medical Jour- | mounted thermometer, F. 
nals. If nuthentic, it is valuable : In the house, with open windows, it stood at 90 2°. 


‘“‘T have known many men, and women too, who, | Out of doors in the shade, at 95°; freely suspended 
i 


this happens to be the rule, these machines, with the 
|above-named qualification, afford an admirable sub- 
stitute for gas ; for the advantsge of enjoying in locali 
| 
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ties remote from cities the luxury of a light fully equal 
to the average of that afforded by coal-gas, more than 
repays the routine of attention which they demand. 
With an apparatus not cumbersome or complex, of 
which there are several to be obtained, the labor and 
attention to be bestowed upon it is but trifling. 

‘*On the score of economy, we believe that, with 
the exception of a tew devices, employing certain 
gases (hydrogen, for instance), to tuke up the gaso- 


line vapor, no person has raised a question ; it being, | 
so far as our knowledge extends, generally conceded, | 


and correctly so, that in the simple forms of automa- 


tic machines, which simply carburet the air, the price | 


of the illuminating product is less than that usually 
charged for coal-gas. 

‘** Having thus given the gas-machine a generaljcon- 
sideration, it will be advantageous to review briefly 
the different plans adopted by inventors in their con- 


straction ; and while striving justly to avoid the im- | 


putation of invidious criticism upon anybody’s ma- 
chine, to point out the system which seems to meet 
the case most effectually and economically. 

‘*In a former portion of this review, it was stated 
that all the numerous plans for utilizing gasoline, 
were readily susceptible of classification into two 
groups. 

‘*In one of them a regulated current of hydrogen 
gas is generated in a suitable apparatus, by the action 
of sulphuric acid upon iron scrap; and tho gas thus 
evolved is passed through the oil, or porous material 
moistened with it, and contained in a separate recep- 
tacle. The gas isin this manner charged mechani- 
cally with as much of the vapor of the oil as it can 
carry, and in this condition comes to the burner to 
be utilized. The light emitted is generally as good 
as, or even somewhat superior to, the best cval-gas. 

** The process, however, is open to several and very 
serious objections; it is costly, and is altogether too 
complex in its operation and in the parts of the ma- 
chine to warrant more than a limited introduction. 

‘This form of machine is unsatisfactory on the 
score of economy, though the beauty of the light ob- 
tained will go partly towards the amelioration of the 
grave item of expeuse, and perhaps the sule of the 
refuse matter in the generating vessel to the manu- 
facturing chemist, for the extraction of the green 
vitriol, may affect a slight reduction. 

‘* The objection on the score of inconvenience re- 


evaporated and the richer the gas. Hence, other 
| things being equal, that machine which most effectu- 
ally meets this requirement is the best. In the best 
mathine of this class which we have seen, this was 
accomplished most effectually by a fan furnished with 
| tilting buckets upon its edges, which, while it induced 
| a current of air, at the same time keeps the oil in con 
stant agitation. The fan strikes the oil in its revolu- 
tion, the buckets lift the oil to the top of the box, and 
tilt it over a part tion down a series of slightly in- 
clined planes (supplied with bits of sponge) one be- 


ueath the other, by which it is obliged to traverse | 
many times the length of the box before again reach- | 
ing the well from which the buckets had removed it. | 


| The air on the other hand is made to travel over pre- 
cisely the same course, but in an opposite direction ; 
| emerging at the top of the box, saturated and in con- 
| dition to be supplied to the burners. 
| ‘In certain machines, as before remarked, it is 
ought to aid the volatilization by heat, the air being 
blown into a vessel of oil, heated beneath by a flame ; 
| but, however effectual this process may be in main- 
| taining regularity in the quality of the gas, it will 
| never become a popular favorite, owing to the grave 
| objection of the use of fire, by which the possibility 
| of accident is greatly increased. 

**Taking all things into account, it would seem, 
| then, that the simple air-blowing machine, which does 
| not involve the application of external heat, and which 
| is constructed with reference to the simple conditivns 
of safety and convenience which have been set forth 
| in detail in several of the preceding pages, meets the 
| requirements of practice better than any other, and 
| should therefore be preferred by those desiring to in- 
| troduce the gas-machine in one of its many forms. 

‘*In conclusion, it may be remarked that the intro- 
| duction of gas-machines has greatly extended of late 
| years, and, owing to the cheapness of the light petro- 
|leum oils, and the numerous improvements which 

have been made in construction, this increuse bids 
| fair to be still greater in the future. The whole sub- 
| ject is one of great practical interest, and it may safely 
| be said that it has not received from the public that 
attention which its importance demands. 
|  ** The reasons for this lack of interest and, in many 

cases, of positive opposition, have already been point- 
ed out, and it is believed that if the presentation of 
| the case here made is carefully considered, the result 


the chlorides and the zeolite silicates are decomposed 
by the humic acid salts, 


5. The humus acids are themselves constantly 
changing, so that their action upon minerals is varia- 
| ble. This instability of the organic acids hos render- 


| ed the investigation of their action upon mineral sub- 


sie 

| stances very difficult, and appears to have deterred 
| chemists from pursuing the subject. 
| 


The products 
of the decay of woody fiber, called geic acid, humic 
acid, ulmic acid, crenic and apocrenic acids, are really 
very little understood. 


| When we pursue the subject 
jin the path indicated by Prof. Wurtz, we may some 
| day discover that the quartz, diamond, and rnby were 
| held in solution by organic acids, and that metallife- 
rous deposits were reduced by the same acids without 
| the intervention of fire or of g lvanic currents. 

The whole question offers a fine field of research to 
the chemical geologist.—Prof. Joy, in Jour. Applied 
Chemistry. 





Coal on the Pacific Coast. 
— 

The production of coal in California is being pro- 
secuted with vigor. The product of the Mount Dia- 
blo mines for the past six months, shows a marked 
increase over the same time last year, as will be seen 
from the following statement : 

1871. 
9,332 
8,832 
10,508 
9,157 
11,468 
o RAR 


1872. 
14,671 
13,616 
16,030 
13,062 
14,778 
12,289 


January, tons..............+4. 
February 

March 

April.... 





MNES aiieashensenisiossvoses 60,474 84,446 
At least 90 per cent. of the product at these mines 
finds its way to the city, where it is chiefly used for 
steam purposes. These mines are the only ones 
worked in the State to any extent. Our other Pacific 





sides in the introduction of details requiring frequeut | might be to clear away some points upon which popu- | coast supplies come from Oregon, Washington Terri- 


personal attention, and the incidental liability to be- 
come disordered if neglected. The reference here is 
to the generator, which must frequently be replen- 
ished: an operation which, from the nature of the 
acid and of the refuse, is a disagreeable one. 

‘“* It is certainly to be regretted that a process which 


affords so excellent alight should be attended with | 
objectionable features which seem to be unavoidable. | 

‘In the other group may be classed those machines | 
in which the air is passed through the oil or porous | 
material saturated with it, and the illuminating gas so | 


formed utilized. 

‘*In some forms, heat is called to assist the volatili- 
zation of the oil. In others, of simpler construction, 
the application of heat to the oil is omitted, aud the 
air is simply passed through the reservoir at the or- 


dinary temperature, though the volatilization is often | 


aided by keeping the oil in constant agitation by va- 
rious devices. 

‘* With the hydrogen as well as with the air-blow- 
ing machines there is considerable difficulty in secur- 
ing a gas of uniform quality, owing to the tact that 
the very process of volatilization is one in which heat 
is absorbed or rendered latent; so that several hours 
after a machine has been in operation, the oil within 
will be found to be sensibly colder than when started. 
The consequence of this difficulty is that the light 
will gradually lose in brilliancy, owing to the grada- 


ally diminishing amount of the oil vapor it carries | 


with it. The earlier gas-machines were from this 


cause nearly all worthless, and have either long since | 
been abandoned or considerably modified to meet the | 


objection. 


** In several existing forms of the air-blowing ma- | 
chine this difficulty has been so far obviated as to be- | 


come of practically little consideration. The plan 
adopted in these is to keep the blower Separate from 
the reservoir of oil, so as to operate upon very small 
quantities at a time ; the constant influx of fresh oil 
from the tank thns preventing any serious diminution 
of the] emperature during the operation. The supply 
is taken from the bottom of the reservoir and is aut - 
matically admitted in the necessary quantities by a 
ball and cock or other mechanical device. In addi- 
tion to this the stationing of the tank under ground 
is likewise of itself a tolerably efficient means of 
keeping the temperature of the oil nearly constant at 
all seasons of the year. 

‘* There are some important details necessary for 
the proper operation of these machines, which it may 
be well to biietly mention. 

** It is evident the more thoronghly the oil is agita- 
ted and the longer it is kept in contact with the en- 

ering air, 


the greater will be the quantity of oil 
i 


|lar misapprehension is very general, and to bring | 


about a more just estimation of a subject which will 
| doubtless become, at no very distant period, one of 
| great industrial importance.” 
| 








| Decomposing Action of Humus Upon 
Minerals. 
— en 
Every one who has studied the growth of plants 
| must have come to the conclusion that it is necessary 
| to look beyond the gases of the air and the carbonic 
| acid water of the ground to account for the power of 
| vegetables to decompose many mineral substances. 
| It is evident that some other acids come into play 
Herr Senft, of Eise- 
nach, Germany, has submitted the question to a long 


| and exert a decisive influence. 


series of investigations, and the conclusions to which 
he arrives are well worthy the attention of scientific 
men. The researches of Mr. Senft go far to confirm 
the shrewd theory advanced by Prof. Henry Wurtz, 
of New York. that the organic acids have played a 
| much more important part in the formation ef rocks 
and minerals than geologists have been in the habit 
It is evident that plants, while living, 
are able by the products of their growth to act upon 


| of conceding 


|insoluble minerals and appropriate certain constitu- 
ents to their wants, and that, when the plant is dead, 
it can, during the process of decay, produce acids that 
either dissolve minerals or render them soluble. The 
conclusions to which Mr. Senft arrives are as follows: 

1. When the plant decays with exclusion of the air, 
it is capable of reducing metallic oxides to metals, or 
to uxides, with which the organic acid, called geic 
acid, can combine. 


» 


2. When the decomposition takes place with access 
of air, humic acid is produced, which can unite with 
the bases to form a series of salts, which are partly 
soluble and partly insoluble. 

3. The soluble humic acid salts, especially of the 
alkalies, have a powerful action upon the mineral 
salts, and convert them into humates, which in turn 
are decomposed into carbonates. 

4. The carbonates, phosphates, arsenates, sulphates, 


tory, Utah and British Columbia. The mines in Ore- 
| gon and Washington Territory from which we obtain 
| supplies are at Coose Bay, Bellingham Bay and Seat- 
tle. The receipts from these sources for the six 
months compare as follows : 


1871. 


| 

| 

| 

1872. 
| ee 3,994 

| 

} 


2,790 
February 
March 

6,013 


4,387 
20,410 
| The decrease of receipts from these mines is easily 
explained. There was a stoppage of several weeks at 
the Seattle mine to complete railroad to the water. 
|‘There have been no receipts from the Bellingham 
| Bay mine, on account of a fire in the early months of 
|the year, and the repairs subsequently needed. A 
| vessel was recently sent there to load, and it is re- 
| ported that the mine is now all right. Most of the 
| receipts of coast descriptions for the past six months 
| have therefore come from the Coos Bay mines. Heie- 
after it is expected that the Bellingham Bay and Seat- 
tle mines will furnish their usual supplies. The Rocky 
Mountain mine in Utah has sent us 771 tons coal in 
the past six months all by railroad. Our imports 
from British Columbia compare as follows : 
1871. 
1,975 


” i 
2,227 


| 


| NM s cides scethescvacscpetarek 27,423 


1872. 
ce A eee te 420 
4,380 
2,280 
7,060 
2,500 


1,028 
1,000 
1,466 


Totals 16,640 


The comparison shows an increase of 9,000 tons 
from that source. Recently a cargo arrived from the 
Wellington mine, a new claim in British Columbia. 
Our coal imports from Australia compare as follows : 
1871. 1872, 

: 4,329 
8,890 
11,640 
9,930 
7,982 
38,386 


46,157 


7,796 


January .. 
February 


I ia dow diseasesvaesve sesnnve 10,944 
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Our other foreign coal imports for the past six | 1.261, and the following table will show the strength | vents its irritating effects. These properties render 


months embrace 5,831 tons English and Scotch, and | of aqueous solutions of glycerin determined as 17.5 | it serviceable for erysipelas and cutaneous diseases, 


9 


3,862 tons Chili, against 2,201 tons English for the 

same time last year. Our receipts from domestic 
Atlantic ports for the six months consist of 4,483 tons | 
and 1,193 casks, ayainst 5,452 tons and 2,224 casks 
for the same time last year. Recapitulating, we have 

the following receipts of coal at San Francisco for the | 
first six months of the year : 


| 
| 





1871. 1872. 

Pacific coast supplies, tons 81,850 97,183 
Eastern supplies............. 7,232 5,547 
Total domestic............. 89,082 192,730 
Total foreign............... 20,941 72,490 
Grand total so. cccec cee coeees 110,023 175,220 


While the Pacific coast supplies are steadily increas- | 


ing, there is reason to believe that there is more than 
the usual quantity afloat for this port. The twenty- 
five or thirty vessels on the way here from Australia 
must have about 50,000 tons, to say nothing of the 
quantities on the way from Europe, Sonth America 
and the domestic Atlantic States.—San 
Bulletin, 





Glycerine. 
By Pror. Cuarues A. Joy. 


(Condensed by the Editor of this Journal.) 





anere 

[From one of Prof. Joy’s interesting and valuable 
papers on subjects in Applied Chemistry, we make 
such extracts as we think especially interesting to our 
readers. Ihe whole will be found in the August and 
September numbers of the Journal of Applied Chem- 
iistry. We must be allowed some surprise that the 
learned author has preferred the Germanized termin- 
ology in the word glycerin, which belongs toa kind 
of scientific neologism, which we regard with horror. 
We had hoped and thought moreover, that Prof. Joy 
was with us in withstanding this modern foppery in 
chemical nomenclature.—Ep. | 


The manufacture of glycerin is now conducted on a 
large scale, and the methods have undergone numer- 
ous modifications of late years. For pharmaceutical 
purposes it is sometimes prepared according to the 
original recipe of Scheele. Lead plaster is made by 
boiling together litharge, olive ol, and water. The 
oil is decomposed by the lead taking its acid, and the 
glycerin is thus liberated. In the treatment of oils 
and fats with caustic alkali, the fatty compound is de- 
composed, forming an alkaline stearate called soap, 
and liberating the glycerin which remains in solution 
when the soap is separated by throwing in common 
salt. Instead of separating the soap by means of 
common salt, Rabbit proposes the substitution of 
caustic soda, and to boil the lye containing the gly- 
cerin with a fresh portion of tallow, by which the 
alkali will be absorbed, and the glycerin will be isola- 
ted and diluted wlth water. By using vacuum pans 
auda pressure of only 50 millimeters, the glycerin can 
be distilled at a temperature of 210° C. after the re- 
moval of the water, The fats are usually decomposed 
with high pressure steam, free stearic acid and glyce- 
rin being produced. Other methods are the employ- 
ment of hot water without the production of steam, 
also sulphuric acid and metalli: chlorides. The gly- 
cerin which is produced in the manufacture of rum, 
brandy, wine and alcohol is now attracting considera- 
ble notice as being an incidental product worthy of 
consideration ; the amount of succinic acid resulting 
from the same processes Is so small that it can hardly 
be separated with economy. It was shown by Per- 
kins as early as 1822, that in a steam engine which 
worked under very great heat and pressure, and in 
which the condensed steam continually returned to 
the boiler, the fats and oils, used for lubricating, be- 
came, by the combined action of water, heat and pres- 
sure, decomposed into other substances. which, after 
analysis, were pronounced by Faraday to be identical 
with the fatty acids and glycerin. Although this was 


published at the time, the hint was not acted upon of great value as av unguent for application to broken | leaves of roses, of hyacinth, jasmine, geranium, etc 
) » ete., 


Francisco 





deg. C.: 
Per cent. Per cent. 
Sp. gr. Anhyd, Gly. Sp. gr. Anhyd. Gly. | 
1.261=100 1.125=50 
1.240= 94 1.117=45 
1.232= 90 1.099=40 
1.206= 80 1.073=30 
Live. 70 1.048=20 
1.153= 60 1.024=10 
The freezing point of glycerin is stated differently 
| by various authors. It is said by some to solidify if 
exposed to a very low temp2rature, furnishing a mass 


| . ° ‘ | 
resembling loaf sugar in appearance; it does not | 


| liquefy till heated a little above 32° F. As long as | 


| any crystals remain it freezes again by a slight de- | 

pression of temperature, but when once liquefied it 
may be cooled to —4° F. (—20° C.) without freez- | 
| in When mixed with water the degree of crystalli- 


Bullock found that : 


| 1 gallon water and } pint glycerin freezes at 30° F. 
| 1 gallon water and 1 pint glycerin freezes at 24° F. 
1 gallon water and 14 pints glycerin freezes at 18” F. 
1 gallon water and 2 pints glycerin freezes at 40° F. 
1 gallon water and 3 pints glycerin freezes at 3° F. 


ao 
g. 
tion is at once raised. 


| Za 


Glycerin is slightly volatile at 212° F., but, if dis- 
tilled alone at the ordinary pressure of the atmos- 
| phere, the greater part of it experiences decomposi- 
| tion, with disengagement of intensely pungent vapors 
of acroleine, which excites a most painful irritation of 
the eyes. When heated sufficiently in the air it burns 
with a luminous flame. In a close still, when the 
pressure is reduced by a pump to 12.5 mm., chiefly 
water goes over; under a pressure of 50 mm., glyce- 
rin distills over unchanged at 210° C. Glycerin may 
also be distilled without alteration in a current of su- 
perheated steam which has been raised to a tempera- 
ture of between 500° and 600° F. ; advantage is taken 
of this fact in order to prepare glycerin in large quan- 
tities. According to Bolas, when glycerin has been 
rendered anhydrous by distillation, it absorbs mois- 
ture with avidity from the atmosphere to the extent 
of 50 per cent. 

It is a permanent liquid, undergoing very little 
change in the a@ir, not turning sour or moulding or 
evaporating, but retaining a moist condition and 
sweet taste, unless acted upon by chemical agents. 

The solvent properties of glycerin are such as to 
suggest its use in many ways. It dissolves most of 
the deliquescent salts, as well as many other substan- 
ces, which are solublein water. It extracts the active 
principle from plants and vegetables, and it takes up 


perfume from flowers. 


* * * * + * 


The following substances are said to be insoluble in 
glycerin: Ether, benzole, camphor, carbon disulphide, 
chloroform, the bromide and iodide of mercury, calo- 
mel, fatty acids, fatty and etherial oils. 

Pure glycerin is neutral to test paper, and leaves 
only a slight residue when evaporated in a porcelain 
capsule. When mixed with an equal volume of vit- 
riol it is not browned, even after the lapse of several 
hours. A solution of oxalate of ammonia does not 
even produce a cloudiness when mixed with pure gly- 
cerin. Nitrate of silver yields no precipitate, and 

this reaction is so delicate that photographers employ 
| it to test the purity of their silver solution; an im- 
pure fuitrate yields a precipitate with pure glycerin, 
| and hence the glycerin, when known to be pure, 
| serves as a good test. 
| Pure glycerin is as clear as water, and has no greasy 


The 





| feeling when rubbed in the palm of the hand. 
| adulteration of glycerin by dextrine and glucose is de- 
| tested by the well.known copper test for grape sugar. 


* * * * * * 


| of its stable character. 





Four parts by weight of yelk of egg rubbed in a | 
mortar with five parts of glycerin gives a preparation | 


of which it allays the action. 


i* * * * * * 
t 


Hlycerin vaccine lymph is bighly prized on account 
For its preparation the pus- 
tules of a healthy vaccinated person are opened with 


a needle and the effluent matter carefully removed by 


means of a lancet. It is put into a suitable vessel and 


mixed with twice its quantity of chem‘cally pure gly- 


cerin and as much distilled water. The liquids must 


be thoroughly incorporated by means of a paint brush, 


and for preservation can be put into capillary tubes. 

A glycerine ointment of much repute for chapped 
One-half 
ounce of spermaceti is melted together with a drachm 
of white wax and two fluid ounces of oil of almonds, 
by a moderate heat; the mixture is poured into a 
Wedgewood mortar, when a fluid ounce of glycerin is 
added to it and rubbed till the ingredients are thor- 
oughly wixed and cold. 

The introduction of giycerin in small quantity in 
pills prevents induration and decomposition. Where 
resin is present it is well to add asmall quantity of 
alcoho:. In general the substitution of glycerin for 
syrups when prescribing medicine in liquid form is 
highly recommended by physicians, 

* * ~ 


hands and excoriations is made as follows: 


* + * 


The employment of glycerin in wet gas meters ap- 
pears to have been first suggested by Prof. Henry 
Wurtz, who experimented on the subject in the labo- 
ratory of Dr. John Torrey, in 1852, and subsequently 
read a paper at the meeting of the American Associa- 
tion for the Advancement of Science, at Baltimore, in 
April, 1858. In this paper Prof. Wurtz says: 


‘*T propose as a substitute for both water and alco- 
hol for oiling gas meters, glycerine, sufficiently diluted 
to prevent its absorption of more water from the gas, 
and increasing in volume to any important extent, 
rendering the meter independent of attention within 
the ordinary limits of temperature.” 


The cost of the material prevented an early appli- 
cation of Prof. Wurtz’s suggestion, and it was not 
until the lapse of nearly ten years that glycerin came 
into common use for filling wet meters. As Prof. 
Wurtz did not take out a patent for his valuable dis- 
covery, he has not reaped the pecuniary reward that 
ought to attend upon such important contributions to 


our wants. 


* * - + * * 


Glycerin soaps were among the earliest adaptations 
of the healing properties of a substance that, in the 
regular manufacture of soap, had been previously 
thrown away. As glycerin does not combine with the 
alkalies in the same manner as the fatty acids, it has 
been customary to separate the fat by salt water, and 
what are called glycerin soaps, in fact, contain very 
little of that article. There are ways, however, of 
introducing this important ingredient into soap, which 
ought to be more generally understood. Professor 
Heeren, of Hanover, Germany, recommends the fol- 
lowing process: 100 parts, by weight, of oleic acid 
are introduced into a flask, and 3.14 parts of glycerin, 
specific gravity 1.12, are added, and the mixture heat- 
ed to 50° C., when 56 parts of a solution of potash, of 
density of 1.34, is gradually incorporated, and after 
the whole has became homogeneous, the soap, in a 
liquid form, is allowed to cool, and on some occasions 
is diluted with water, in order to purify it by filtra- 
tion. By evaporation it can be made to assume the 
consistency {of honey, and at this stage any desired 
perfume can be introduced. This is a genuine glyc- 
erin soap, capable of many useful applications. It is 
best kept in a wide-mouthed vessel in which is a glass 
or porcelain spoon, for dipping out the small quantity 
required. 

The property of glycerin to extract the odoriferous 
principles of flowers is now used to advantage. ‘The 


uutil thirty years afterward, when superheated steam | surfaces of the skin. It hasa honey-like consistency, lare to be put into a stoppered bottle, and glycerin 
was introduced in Germany to decompose fats into | is unctuous, like fatty substances, but has the advan- | left in contact with them for three or four weeks All 


glycerin and the acids. 


* * * * * * 


| tage over them of being easily removed by water. It | 


\is also unalterable. Applied to the skin it forms a | 


of the perfume will be extracted, and the glycerin will 


mix readily with water, a scented wash can be pre- 


The specific gravity of pure anhydrous glycerin is | varnish, which effectually excludes the air and pre-| pared for the hands, as well as extracts made for use 
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in the manufacture of perfumery. 
left in contact with red pepper balls, it will extract a 

principle very strengthening to the hair, and less dan- | 

gerous than the preparation of cantharides now often | 
used. 


The demonstration by Pasteur, and later by Ness- 


heat from the setting that does the mischief. 
If, therefore, one of these causes could be removed, | 
a good result would be obtained by reducing the tem- | 


| perature of the gas before it reaches the main (this has 
| been done by Mr. Morton, of the London Company, 
ler, Pohl, Wagner, and others, of the natural presence | by lengthening the ascension-pipes), or carrying away stopped pipes. 


i 


If the aigjeniin “es | stituents ; for été is the hot gas and not ‘the radiated | ventege 7 taining a quae gas-way tome ‘the 


‘tows ain ? 
Mr. Anderson said he did not gather from Ma. Liv- 
esey what was the chief object in making the altera- 
tion, unless it was the saving of the necessity for 
clexning out the hydraulic main and the avoidance of 
But for himself, he did not know that 


of glycerin in fermented liquors, gave rise to,a new | the tar immediately it is deposited, or by keeping it in | it was a necessary condition of making gas that they 


process for the improvement of wines called Scheeliz- | 
ing, from Scheele, the discoverer of glycerin. * *| 
There is at present an envrmous consumptien of glyc- | 
erin in the improvement of wines made from inferior | 

grapes, the juice of which, being deficient in sugar, | 
can never yield a sweet wine. It is preferable to sugar | 
for the purpose, as, although sugar is cheaper, it would | 

produce a second fermentation, which is not wanted. 
It is hardly necessary for the wine merchan} to con- | 
ceal this application, as it is perfectly notorious that | 
all wines are more or less manufactured articles, and, 
as long as adulterations are not practiced, the amelio- | 
ration of the sour grape juice by a perfectly pure and 

innoxious compound cannot be just cause for com- | 
plaint. The price of artificial and Scheelized treed 
and champagnes ,ought, however, to undergo a very 
material reduction. 





British Association of Gas Managers, ‘here; seeing that the bubbling through of the gas | last year not to do. 


June, 1872. 
———_< 
Mr. G. Livesey read a paper upon 
THE HYDRAULIC MAIN. 


The title of my paper is rather wide and indefinite, 
but as the interest by general acknowledgement 
attaches more to the discussion than the paper, and 
the subject being one on which so much can be said, 
I think in so wording the title that members cannot 
well be out of order in speaking on it. I shall make 
an opening for remarks that may be very valuable, 
though I intend confining myself strictly to a descrip- 
tion of a difficulty and to a means of successfully pre- 
venting its occurrence. 

The old-fashioned D-shaped main, with a bridge at 
every length to keep the seal at the proper level, in 
in the event of any alteration of level in the whole 
length of main, seems to have been specially contrived 
to retain the thick tar and cunvert it into pitch, to be 
removed once a year or oftener by taking off the cov- 
ers and digging it out after having with great labor 
broken it up with clinkering spuds and chisel bars. 

The substance thus removed consisted of a mixture 
of pitch or very thick tar, and crystals of muriate of 
ammonia conglomerated into a very solid mass, and 
which filled the main nearly to the water level, with a 
small basin or cup as it were undereach dip-pipe, just 
allowing the gas to pass—this cup being in fact formed 
by the passage of the gas, but instead of having a free 
passage the resistance in time became so great as to 
produce a tendency to frequent stoppage of the dip- 
pipes. 

Various means have been tried to prevent or clear 
out this accumulation of thick tar, one beipg an en- 
largement of the hydraulic itself till, in one case that 
I have seen, each length would make a smull Cornish 
boiler; then the elevation of the hydraulic from two 
to four or five feet above the brickwork with the ob- 
ject of removing it beyond the reach of heat—it being 
considered that the heat from the setting converted | | 
the tar into pitch. A stream of gas liquor has in some 
cases been caused to flow through the main and for | 
a long time I had a quantity of hot water from the | 
steam-boiler put into the main once or twice a week ; 
but this did very little permanent good. The making | 
the main deeper and square at the bottom has been 
suggested, means for drawing off the tar from the bot- 





tom instead of the top have been devised and used 
with varying success, but by no plan so far asI am 
aware, has the prevention of this accumulation been | 
certainly and completely attained. 

The causes of its production are twofold: first, the | 
and second, the heat | 
of the gas from the retort in passing through this com- 


retention of the tar in the main ; 


| tact with the hot gas to volatilize its lighter constitu- | 


works ; 


| below the false bottom was filled up with sand. 


| motion, and not letting it be a sufficient time in con- | 


ents. On thinking over this matter I asked myself— | 
| What is the use of that large space below the bottom 
| of the dip-pipes ? It is certainly not required to allow | 
the gas to pass, for the gas does not extend 2 inches, 
if an inch, below the edge of the dip-pipe ; conse- 
quently, the heavy tar sinking to the bottom is never 
disturbed. It then occured to me to put a false bot- 
tom in two of the mains at the South Metropolitan 
this was done by means of a plate of 10-gauge 
sheet-iron, dished to the extent of 2 inches, placed so 





| that in the centre it was just 2 inches below the bot- 


tom of the dip; the area of the main above the bot- 
tom of the dip was therefore not reduced; the space 
I 
considered that the false or shallow bottom, having a | 
smooth surface, the tar would not be so likely to ad- 


would always keep the centre disturbed, and thus pro- | 
duce a circulation from the centre to the sides. The 
result exceeded my expectations, for after a win- 
ter’s working I had the cover taken off the hydraulic 
in several places when the whole of the beds had been 
some time out of use, and the tar had had a chance 
of becoming cold and stiff; I found it in a perfectly 
fluid state. 

The next summer I had nearly the whole of the hy- 
draulic mains fitted in this way ; in one division of the 
retort-house a new main, of the section shown, was 
put up in place of the old sort, and but one length of | 
main, having a 2-inch perforated pipe laid along the 
bottom, through which water from the steam-boiler 
could be sent, was left without alteration. I had 
therefore last winter an opportunity of thoroughly | 
testing the plan, and with again the same result, the 
tar perfectly fluid, no pitch or thick tar, and no crys- 
tals or ammonia, and better still in the whole of the | 
mains with the shallow bottoms I might almost say 
there was not a stopped dip-pipe{all the winter ; and | 
stopped ascension-pipes were of much more rare occur- | 
rence ; in fact, though I often made the inquiry of 
the foreman and other men, I always got the reply | 
that they had no trouble with them. In the length of | 
main fitted with the water-pipes the dips stopped as | 
dual, 





The form of main—see section—I now use is much 
lighter, because smaller than those used formerly, | 
though the area for water is the same ; there is, there- 
fore, a saving in first cost. Another considerable sav- | 
ing results from the gas passing the seal with much | 
greater freedom, the cost of cleaning dip-pipes is sav- | 
ed, and consequently the retorts work constantly, and | 
the very dirty and expensive job of cleaning out the | 
main periodically is avoided. I think the thing was | 
worth a patent, but had I protected it, I should not | 
have appeared before you to describe my invention. | 
It is, after all, a small matter; but if it be an improve- 
ment, and one that will relieve gas managers to some | 
extent of their anxieties or annoyances—and they | 
| have their shares of these now-a-days—they are very | 
| welcome to its use ; and if the idea is really new, and 
| not, as is quite possible, been tried before, let me | 
| eek of you to speak of it as the ‘‘ Livesey Hydraulic.” 

Mr. Barratt--Accrington—asked what was the height | 
of the hydraulic from the top of the bed. 

Mr. Livesey said, 18 inches. 

Mr. Barratt wished also to know the height of each 
pipe from the top of the retort. 

Mr. Livesey said, asout ten feet. The dip-pipe ex- 
| tended two feet above the top of the hydraulic. 

Mr. Ohren asked whether Mr. Livesey found two 
inches dip in the hydraulic was sufficient, and wheth- 


| 


| er, if he had made the dip-pipe longer and brought it 


paratively stationary tar evaporating its volatile con | nearer to the bottom, he would not have had an ad- 


- 


| should clean out the hydraulic, or that they should 
have stopped pipes. The cause of the latter was that 
the heats employed were too greut, so that the naph- 


| | tha, which had been in the gas was converted into 


pitch in traversing the pipe. It did not matter how 


| large the pipes were, for if the heats were very great, 


a stoppage must be the result. He had tried pipes of 
8 inches diameter, and all the difference was that they 
did not stop up so quickly as those of 4 and 5 inches 
diameter. With reference to the suggestion of Mr. 
Livesey, there was one advantage in it, that it was 
more economical. But he thought that with the dip- 
pipe so near the bottom of the main there would not 


be so free a flow for the gas. By the mode suggested 


| the tar would be caused to flow away faster, and would 
| not be allowed to accumulate. 


Mr. Miles—Deane—thought Mr. Livesey was re- 
| commending them to do something they were advised 
At the meeting in Dublin, Mr. 
| Somerville recommended managers to have square, or 
rather, rectangular hydranlics, and that recommenda- 
tion was received with great favor. Another thing 
they had been taught was to have as much room in 
their apparatus as possible. But according to Mr. 
Livesey’s suggestion they would be contracting it. 
Why not go back to the 15-inch circular hydraulic ? 
Or why should not Mr. Livesey carry his dip-pipe 4 or 
5 inches lower instead of making his hydraulic shal- 
lower { He—Mr. Miles—could not see the advantage 
to arise from the alteration in any way. 

Mr. Irons—Gosport—said the subject of the hydrau- 


| lic main was a very important one, and he should like 


to ask a question of Mr. Livesey. In his paper Mr. 
Livesey alluded to the stoppage of the dip-pipes, but 
said nothing about the ascension-pipes. Now he— 
Mr. Irons—quite agreed with Mr. Anderson that the 
stoppage of the latter arose from the heat from the 
| retort. If a manager had leaky retorts and was using 
an exhauster, he would find that these were the pipes 
to stop soonest. What he wanted to ask Mr. Livesey 
was, whether, presuming an exhauster was used, he 
ever had a back action ? also, if the space between the 
bottom of the dip-pipe and the false bottom of the 
hydraulic was equivalent to the area of the dip-pipe, 
or whether he had to use more exhausting power to 
keep the same vacuum in the ascension-pipes ? 

Mr. Mead—Reigate—said he was afraid some of 
those who had spoken had not grasped the theory of 
| Mr, Livesey’s invention. With reference to the dis- 
tance of the bottom of the dip-pipe from the bottom 
of the hydraulic, that must depend upon the size of 
the latter. Ifthe dip was a 4-inzsh pipe he must have 
one inch from the bottom of the hydraulic to allow 
the whole of the gas to pass. The advantage of the 
| proposed plan was that instead of allowing the tar to 
remain idle in the dip and the main by reducing the 
| depth, he caused the whole of the tar to flow away. 


| So far he thought this was an improvement. 


Mr. Simpson—Rugby—asked whether Mr. Livesey 
had ever tried taking away the tar from the bottom of 
the hydraulic main. His experience was that by tak- 
| ing the thick tar as deposited from the bottom of the 
| main the whole difficulty was removed. 

Mr. Livesey said be had been pleased with the ob- 


| servations offered upon his paper, and would briefly 


| reply to the suggestions which had been made. As 


to the question about the longer dip—had he length- 


ened the dip it would have reduced the available area 
of water for the seal. In old D-shaped hydraulics, it 
was simply half a circle, starting from the level of the 
bottom of the dip, and if he had brought the dip down 
to within two inches of the bottom, there would have 
been but a very su.all space of water to seal it, where- 
as by puttinga false bottom at the level which he 
adopted, he retained the whole of the water-level for 
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the seal. As to the gas-way—he thought he had cer- 
tainly left enough for any number of retorts. With 
reference to stopped ascension-pipes, Mr. Anderson 
was quite right in what he said, but he—Mr. Livesey— 
thought he could throw a little light upon the subject. 
Probably every one present remembered the instance 


of a large company who erected their works with one | ” 


ascension-pipe only to their retorts, the result being 
a complete failure. He had himself tried a little ex- 
periment to determine the matter. He adopted one 
downward pipe from one end of the retorts, and had 
the ordinary ascension-pipe from the other. On somes 
occasions he passed the gas one way, on others the 
reverse way, and he found in both cases that the pipes 
became in eighteen hours completely stopped up with 
bard stuff like iron. He came therefore to the con- 
clusion that it was the heat of the gas which caused 
the carbonization of the tar, and converted it into this 
solid coke. When gas was taken from the two ends 
of through retorts, half the gas went up one ascension 
pipe, and half up the other, and each half of the gas 
travelled one quarter of the length of the retort, but 
if the gas was taken from one end, one-half travelled 
over three-quarters of the length of the retort, and 
the other half over a quarter only. In this way the 
heat imparted to the gas in passing over the whole of 
the hot coke caused so much heat in the ascension- 
pipe as to carbonize the whole of the tar. Supposing 
that in an old main there was a collection of this thick 
stuff which caused considerable resistance to the pas- 
sage of the gas, if the other end was tolerably clear, 
the whole of the gas would pass in that direction, and 
in the course of a day that end would also be stopped 
up. But by taking care that the tar was always per- 
fectly fluid, there was an equally free passage on each 
side. As to the question about making the hydraulic 
smaller, he thought he had already answered that, 
and he need only add that the object of making the 
bottom square and deeper was, that there should be 
more room for the thick stuff to accumulate, and no 
need to clean it out frequently. 
tion could be prevented altogether, it was far better 
than having to remove it. His dips were 4-inch pipes, 
and the reason why he did not have them two inches 
below instead of one was, that he thought the bub- 
bling of the gas through would keep the stuff in mo- 
tion, and that if he had is nearly flat and only one 
inch below, there would be no tendency to slide down 
towards the centre, whereas with an incline and two 
inches, it would flow down. He started with his curve 
ata level with the dip-pipe. With respect to Mr. 
Simpson’s inquiry, he might remark that he had not 
tried the experiment of taking the tar away from the 
bottom of the hydraulic. Some of his friends had 
done so, at times succeeding, and at others failing. 
The plan which he had adopted did succeed so far, 
and it was only a few days previously that he found 
on removing the cover from a main with a false bot- 
tom, that he could stir the stuff about with a stick 
like the ordinary tar about the place. 


But if the accumula- 








Statistics of the Iron Industry. 


The ninth census gives the following information 
relative to the iron industry of the United States, for 
the year ending June, 1870: 

Pig iron, 387 establishments, 574 blast furnaces 
(with a daily capacity of 8,357 tuns melted metal) em- 
ploying 27,554 hands, producing 2,022,821 tuns of pig, 
of the value of $69,640,498. 


» 


Bloomary forges, 8 
ducing 110,808 tuns of blooms, of the value of $2,- 
765,623, 

Founderies, 2,653, employing 51,297 hands, and 
producing to the value of $99,857,218. 

Forges, 103, employing 3,: 
to the value of $8,147,669. 


61 hands, and producing 


employing 2,902 hands, pro- | 


Correspondence. 





(Correspondents, in all cases, should sign their communi- 
| cations with their names and address in full—not necessarily 
| for publication, but as a guarantee of good faith.—Ep. 

} 





| Heating and Cooking by Gas. 


Boston, Mass., Oct. 6, 1872. 


Mr. Editor: I have read with much interest the ar- 
| ticle printed in your Journal of September 16th, on 
| * Cooking by Gas,” read before the British Associa- 
tion of Gas Managers, by Mr. Hartley of Westmin- 
| ster, including a sketch of the discussion which fol- 
| lowed, upon the same subject, by the members of the 
Association. Much of Mr. Hartley’s paper, as well as 
of the discussion to which it led, is taken up by a con- 
sideration of ‘the various popular objections to the 
| common use of gas for domestic purposes. 
I am surprised, however, not to find any distinct 
|and prominent mention of that, which certainly in 
| this country, with the style of gas stoves in ordinary 
use with us, is the first and unquestionably the most 
| fatal obstacle in the way of a general adoption of gas 
| for heating and cooking purposes. I refer to the of- 
fensive and unwholesome odor arising from the pro- 
ducts of combustion. Though at a loss to account 
| for Mr. Hartley’s silence on this point, I have no hesi- 
tation in expressing the conviction, that so long as 
there is any just ground for this objection, gas will 
never come into general use as a substitute for wood 
and coal. 

In public restaurants, where the outer doors are 
continually opening, and in kitchens remote from the 
living rooms of houses, this objection is not much 
felt; but in private dwellings it is of course a very 
serious evil. 

Venders of gas stoves talk very glibly about the 
perfect combustion of the gas, and are fond of assur- 
ing their customers, often, no doubt, fully believing 
what they say, that the air cannot be vitiated by burn- 
ing gas if only the combustion is perfect. But this, 
| it is hardly necessary to say to your readers, is a great 
mistake. Nothing can be annihilated. However 
perfectly the gas may be burned, there must always 
yemain the products of combustion. Some portion 
of the oxygen of the air is required to support the 
combustion of the gas, and this entering into combi- 
nat'on with the elements of the gas itself forms the 
products of combustion. The principal constituents 
of these products are vapor of water and carbonic acid 
gas. The character of the inferior constituents varies 
with that of the coal from which the gas is made, and 
also with the manner in which the gas is burned, 
whether with more or less air, or whether free, or in 
contact with some metal. Sometimes the most noxi- 
ous vapors—the vapors of arsenic, for example—have 
have been detected in the products of combustion. 
Even luminous gas flames, from which it is not easy 
for gas to escape unburned, and the products of 
whose combustion for this reason are not perceptible 
to the smell, materially affect the character of the air, 
for they owe their very light to the oxygen they tuke 
from it, and, as we have said, substitute vapor of wa- 
ter and carbonic acid gas, and other elements in less 
quantity in place of it. With respect to heating bur- 
| hers, however (by which we mean burners construct- 
| ed upon the Bunsen principle of mingling air with the 
| gas before ignition, and which because their flames 
deposit no carbon, as the luminous jets do, are usu- 
| ally attached to gas stoves), it isa matter of great 
| delicacy and difficulty to adjust them in such a way as 








| wholly to prevent the escape of unburnt and offensive 
| gas. And when they are properly adjusted, still the 
| moment they are allowed to strike against a metallic 
| the disturbance of the eyuilibrium of the flame, or to 
| the effect produced by the contact of the gas with the 
| metal, a pungent and disagreeable odor is emitted, 


duces distress of breathing and other dangerous symp 
toms. 

These facts constitute an objection to the use of 
gas for domestic purpeses, which no theorizing can 
explain away. The public already very generally ap- 
prehend it; and so long as dealers persevere in 
crowding the market with gas stoves unprovided with 
pipes, such as ordinary coal stoves have, to pass off 
the products of combustion into the chimneys, the 
use of gas for heating and cooking in families will 
continue exceedingly limited. 

We look forward, however, toa change. We have 
faith to believe that, under the pointings of leading 
scientific minds, the gas companies of this country 
will soon see it to be for their interest to consider the 
measures necessary to be taken to secure a general use 
of gas as fuel; and with this object in view, we can- 
not doubt that their first step will be to recommend 
the general adoption and use of gas stoves, construct- 
ed like the various patterns of the so-called ‘‘Cam 
bridge Gas Heaters,” with appliances for conveying 
the products of combustion to the chimney, or where 
there is no chimney, by pipes to the outer air. 

CITIZEN. 





Dry Meters and Clogged Service Pipes. 





CaRLINVILLE, Inu., Sept. 20, 1872, 

Mr. Editor: Will you be kind enough to answer 
the following inquiries, if in your power to do so: 

Does naphtha or petroleum oil gas destroy dia- 
phragms of dry meters? 

If so, is there a remedy to prevent incrustation or 
hardening of leathers ? 

We are troubled with meters passing gas without 
registering. The diaphragms are sound, but a stiff, 
gummy substance is found on tbe sides of meters, 
valves, etc. Our gas is free from condensation, or 
very nearly so, but we find many of our service pipes 
become stopped up tight with a black, watery sub- 
stance, always next the main, and gradually diminish- 
ing in quantity towards the meter, entirely disappear- 
ing, say five to twenty feet distant from street main. 

Can you tell the cause of, and remedy for this ac- 
cumulation of matter ? 

Very truly yours, 
C. W. Weer. 

[We trust we may not be disappointed in leaving 
the above important inquiries for reply from some ef 
the practical men among the constituents of the Jour- 
nal. We must suggest, however, that probably fur- 
ther and explicit information should be given on im- 
portant points involved, to facilitate such replies ; as, 
for example, whose make the meters are, and what 
the gas is made of and how, with some other particu- 
lars at present left unexplained.—Ep. | 


Poisoned Colors. 
Lower SypEenuay, BS. E., Sept. 6, 1878. 

Mr. Editor: I was pleased to see the paragraph in 
your Journal on ‘‘ Poisoned Colors.” It is a subject 
not sufficiently ventilated by journalists, but most 
important to the general public, whe like to know the 
poisoned playthings they give to children. I was 
struck with the words ‘‘ equally injurious are the phe- 
nol colors prepared from phenol or carbolic acid.” 
Can it be that carbolic acid soap now so largely used, 
not only for household purposes but for the toilet, can 
be poisonous—if so, the sooner it is generally known 
the better. Perhaps the publishing of this letter may 
bring a reply. 








Yours faithfully, 
Maanvs OnREN. 





Sreme or Coat Mrvers 1n Inurinors.—The strike 
of the coal miners of St. Clair county, Illinois, which 
was supposed to have enied some days ago, took a 





substance, like the bottom of a kettle, owing either to | 


fresh start to-day (August 26). 
|miners near Belleville, to-day, it was decided by the 
| sixteen Unions represented to hold out for four cents 
a bushel, the price demanded at the outset. This de- 


At a meeting of the 


Establishments producing bar, rod, and railroad | and of so subtle a character that it is impossible to | cision will seriously affect manufacturers and private 
iron, nail, plate, etc., 309, employing 44,643 hands, | confine it in the room where the gas is burned, even | consumers here, as St. Louis obtains much the largest 
and producing to the value of $120,301,158,.—ecienti- 
fie American. 


when the doors are shut. 


To inhale these offensive | amount she uses from the mines of St. Clair county.- 


| products of combustion of gas in a close room pro- | St. Louis paper. 
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THE USE OF RED LIGHT in photography has been 


found to hasten impressions and increase their sharp- | 


ness. A diaphragm of thin translucent reddened pa- 


per in place of the ordinary metallic diaphragm in the | 
| of this investigation to consider the relations of 


eamera has been tried with great success, 





|NEW ENGLAND ASSOCIATION OF 
GAS ENGINEERS, 


| 


This body held a semi-annual meeting at New- 
| port, Angust 24. Representatives of a majority 
| of the gas companies of New England were pres- 
‘ent, together with Messrs. J. R. Thomas, W. R. 
| Thomas, T. F. Rowland, and Dr. Smith, of 
| Brooklyn, N. Y., and Prof. Stimpson, of Kansas 
| University, as visitors. 

Vice President George Dwight, of Springfield, 
| Mass. (the President being absent in Europe), 
| occupied the chair. 

| The morning hour of the session was devoted 
‘to the consideration of the report of the commit- 
|tee upon the subject of the ‘‘sizes of pipes and 
supplies,” 

After discussing the report, Professor T. E. 
Simpson, Kansas University, presented and read 
a paper on the spbject of ‘‘ Gas Burners,” which 
received the thanks of the Association, and was 


sion. 


tion of Mr. T. F. Rowland, made an excursion 
down the bay on Mr. Aspinwall’s splendid steam 
yacht, Day Dream, past Narragansett Pier, and 
as far out as Point Judith, which they examined 
carefully with good marine glasses. On return- 
ing to Newport, carriages were provided, and a 
drive occupied the rest of the day. 

A meeting was held in the evening, when mat- 
ters of general interest to gas engineers were dis- 
cussed, and an adjournment made to the annual 
meetiug in February. 

Why cannot this Association, which at present 
appears to follow a somewhat exclusive policy—in 
somuch that we do not find it easy to get infor- 
mation of its meetings or proceedings—be made, 
or make itself, a nucleus for the crystallization 
of a national or continental Association of Gas 
Experts, such as we have so often urged? The 
desirableness, nay, the necessity of such an As- 
sociation, and of the interchange of views and 


efits that would arise from it both present and 
prospective, are sufficiently manifest. When will 
the dry bones stir ? 





PLANT-LIFE AND SILICA. 

An item copied from Prof. Joy in another 
column, entitled ‘‘Decomposing Actionof Humus 
on Minerals,” refers to some theoretical views 
of the Editor of this Journal, promulgated be- 
fore the New York Lyceum of Natural History 
about two years since, and published in abstract, 
in this Journal for November 2d, 1870. 

Though feeling greatly indebted to Prof. Joy 
for the complimentary and appreciative way in 
which he has treated these views, which, on the 





| that the points in his theory alluded to by Prof. 
| Joy are not those to which he himself attached, 
and attaches, the most importance, or for which 
he claims the greatest degree of novelty. The 
functions performed by organic acids in some of 


| ‘ oa 
the metamorphic and general chemo-genetic 

changes of the present epoch, have to a consid- | 
erable extent been recognized and defined by the | 


illustrious Bischof, and, following him, further 


developed more especially by our great Ameri- | 


can chemist Sterry Hunt. I claim first—to have 


generalization to the initial conditions in the 
past that it involves ; and being led in the course 


ordered to be printed for the use of the profes- | 


In the afternoon, the Association, by invita- | 


information to which it wouldlead, with the ben- | 


| 


part of other scientists and scientific journals, | °°" 
was met with a total neglect that is rather dis- | being also made for new coal-fields, so as to 
couraging, still the Editor feels impelled to say | counteract by larger supplies the tendency of 


been the first to follow back inductively this | 


silica, in its free and uncombined forms, to ve- 
| getable life, I claim secondly to have first recog- 
j nized the fact that we know of no other univer- 
sally acting cause or source of elimination of free 
silica than vegetable life; and have thus been 
conducted to the entirely original proposition 
| that all silica was primarily, that is, atthe dawn of 
life upon the earth, in combination, as silicates ; 
and that all free silica, including quartz, has 
| been due directly or indirectly to zoic influences, 
This forms one of the postulates of my ‘‘Zoic 
|Theory of Chemical Geogony,” part of which 
| was developed to the American Association at 
| the Salem meeting of 1869. 
| Among the continually augmenting and ac- 
| cumulating products of life, and of life only, in 
| and on the earths crust, according to this com- 
| prehensive theory, are, besides free silica, hydro- 
| carbons, free'orygen, ferrous oxide, ferrous and other 
| sulphides, calcic, magnesic, and ferrous carbonates ; 
and there is continually consumed, in the pro- 
| duction of all these, the carbonic acid of the at- 
mosphere, which is nowso far reduced as to 
| point, with the finger of fate, to the far but sure 
|epoch when life on the earth must end; to the 
| final zoic catastrophe, which the present writer 
was the first todemonstrate. andjwhich will be 
| followed in all probability, sooner or later, by a 
| kindling or combustion beetween the accumula- 
| ted oxygen and the hydrocarbons, sulphides and 
ferrous compounds, and a melting together 
| * with fervent heat” thus developed, of the silica 
| and the carbonates, a restoration of the carbonic 
acid, with deoxygenation of the air, and a gene- 
| ral restoration of the initial conditions, the Status 
quo ante Vitam. 


j 





THE BRITISH COAL FAMINE, 
pacaraicdliebieveines 

‘‘Whistling to keep their courage up” is 
the cue of British journalists, with regard to the 
| terrible writing on the wall, that now stares them 
iz ’ y ° ° 7 
|in the face. The Journal of Gas Lighting, Sept. 
| 
24, says, for example : 

“‘ Difficult as it is to form an opinion as to the 
| future of the coal trade, there would appear to be 
| indications that the price of our staple has now 
reached its maximum, and a decline, more or less 
rapid, may be anticipated, though probably never 
a return to former rates. ” 

Per contra, we have since, under the telegraphic 
head—‘‘ Another Advance in Prices.” 

** Lonpon, Octoser 8.—The price of coal has 
again advanced. ‘The mining companies of Bel- 
gium are not able to execute the orders they have 
received to send coal to this country, in conse- 
quence of the scarcity of miners in that coun- 
try.” 





In this connection it is not to be forgotten 
| that the cost of French coal has been rising of 
late steadily, though not so rapidly, as in Eng- 
jland, The subject, however, has attracted some 
attention in France, where diligent search is 


|prices to rise. Some of the Councils General 
| have voted money for engineering explorations 
| to ascertain if these new resources can be obtain 
|ed. If these are successful, it is possible the new 
| export trade may be continued. 

Are we going to be affected by these things ? 
To the present writer an affirmative answer ap- 
pears inevitable. One straw, showing the way 
the wind blows, isthe fact, which we learn from 
the Coal Trade Circular, that all the foreign, sea- 
going steamers are now using our American bi- 
tuminous coals, and if the rate abroad should ba 
| increased, as it has been lately, they may take 
sufficient to last them on their return voyage, 
particularly if freights outward from here remain 
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so quiet as at present; even after the fall crops | first discovery was claimed in a letter received by us 
commence to be moved, it will be a question as | from Mr. Barry of Cork, Ireland (see this Journal for 


to whether the rates of freight they are able to | 
obtain, will equal the rise in the value of coal in 
England. 

This subject is far from being a speculative | 
one, and could we give the time and space, it | 
would not be hard to prove the certainty of great | 
and speedy changes in the most momentous af- 


fairs of the world. 





THE LONDON GAS REFEREES. 


— 


A new Board of Referees has been appointed 
by the Board of Trade for London. It consists 
of Professor Tyndall, Vernon Harcourt and Wm. 





Pole, the latter having been connected with the 


72, 


May 2, 1872, page 110) is at last settled. Mr. Barry, 
very creditably, at once abandons his claim on becom- 
ing aware of the facts. 
itself. We shall endeavor tc obtain Professor Govi's 
memoir, referred to by him, and translate it for our 


readers.—Eb. | 


His letter, as below, explains 


Crvin ENGINEERING AND GENERAL SuRVEY 
Orricr, 65 Sourn Matt, Cork, 
September 24th, 1872. 

Dear Sir: Referring to an article in your Journal 
of 3rd June. 1872, upon a new form of sensitive flame 
discovered by me last year, I enclose you a copy of a 
letter received from Prof. Govi of Turin, on the sub- 
ject. In this you will see that he has, independently 
of my experiments, observed the same curious form 
of flame, and as it appears, a notice of his observa 


at sha . oa . Sad P : ° hs °2 ” 
previous Board, which has fallen into disfavor, as | tions was published in the Moniteur Scientifique, 
we think, altogether undeservedly. Mr. Har- | previous to the appearance of mine in Nature. It is 


court is known as achemist and of late as the 
proposer of a rather dubious (as yet) method of 
desulphurizing gas. Of Professor Tyndall every- 
body knows something, and we in America are 
likely to know more, as he is here with us now. 
All three of these gentlemen attach F. R. 8. to 
their names. Their salaries are to be £200 per 
year with office expenses. This amount of com- 
pensation is not encouraging. They have al- 
ready, as their first action, raised the maximum 
of sulphur allowable per 100 feet to 20 grains, 
instead of 15, as settled by the last Board. 

To our great regret space fails us yet, and pro- 
bably will altogether, even for the briefest digest 
of the last (Supplementary) Report of the former 
Board on Sulphur. The gist of it was, as ap- 
peared to us, that they established their claim to 
priority, in spite of the opposition of eminent 
gas engineers, to the first really practical appre- 
ciation and use of sulphide of caleium to extract 
bisulphide of carbon. The evidence of any pre. 
vious use of this method, with understanding and 
purpose, was indeed quite vague and shadowy. 








GAS STOVES. 





In this issue appears a very intelligent commu- 
nication on the subject of gas stoves, which we 
wish we could comment on at length, but find 
we must defer that pleasure, The main point 
made, to which we will give a few words, is that, 
contrary to the opinions of Mr. Ohren, and of 
other eminent experts who joined in the discus- 
sion in the British Association of Gas Managers, 
there must, as a general thing be, chimneys, to 
avoid bad odors and contamination of the atmos- 
phere. 
our correspondent’s remarks have indubitably a 
certain amount of force; but just how much, 
and under what circumstances according to 
our own notions, we must needs defer to set 
forth, until a more convenient season. 

What we would here say is that this is a mat- 
ter which will regulate itself, and it does not, as 
we think, in any way affect the force of the re- 
marks we have thrown out about the greater con- 
venience and portability of gas stoves, and par- 
ticularly their greater cleanliness. It is obvious 
also that the application is more to heating than 
to cooking stoves. Moreover there are a multi- 
tude of cases in which heating stoves are needed 
but transiently, for a period far too short to con- 
taminate the air to any injurious extent. 








GOVI’S SENSITIVE FLAME, 





[The controversy regarding the priority of discov- 
ery of this new sensitive gas flame, in which the gas 
burns above a diaphragm of wire gauze, and whose 


There is very much to be said here, and: 


| due to Prof. Govi to say that the entire merit of pri- 


ority rests with him. With thanks for the interest 
you have taken in the matter. 
I am, very faithfully yours, 
Puiuie Barry. 
Prof. Henry Wurtz, New York. 


[For the convenience of some, it may be well for us 
to translate Prof. Govi's letter which is written in 
French.—Ep. } 


Turin, August 25, 1872. 

Mr. Barry: Iwas absent from Turin when your 
letter arrived, whence my tardy response. The ex- 
periments that vou have made upon sensitive flames 
are altogether identical with mine, and I am happy to 
see that you have thus confirmed them. 

I mail to your address a copy of a memoir, in which 
Ihave described my investigations. You will there 
see a process for rendering visible cold jets of gas, 
and the consequences I have been able to draw from 
its application; things which appear to throw an 
altogether unexpected light upon the theory of long 
sensitive flames proposed by Messrs. Tyndall and 
Barrett. 

I am pleased, Sir, with the attention you have been 
kind enough to bestow upon my work, and pray you 
on all occasions to dispose of 

Your wholly devoted, 
GILBERT GOVI. 





AnoTHER IMMENSE BrinGe.-It is proposed to throw 
a great bridge over the Hudson river at Poughkeepsie. 
The bridge will be composed of 5 spans of five hun- 
dred ft. each, and it will be one hundred and twenty 
feet in height. It will connect New England with the 
coal-fields of Pennsylvania. 





GEO. A. McILHENNY’S 
PATENT 


VACUUM PROCESS, 


FOR RELIEVING GAS RETORTS 
FROM PRESSURE. 

This process was patented by Mr. McIihenny in the United 
States and Great Britain, in June 1867, and was the first pat- 
ent for this purpose ever obtained in the United States (but. 
was not presented to the public until its merits were fully 
tested). It has now been in successful operation for nearly 
six years, with the most satisfactory results. 

The many devices lately brought to the notice of the Ameri_ 
can publio, purporting to accomplish the same results that 


are claimed for the McIlhenny ‘ Vacuum Process,” are 











bes’ Orders promptly executed. 


| 


mostly old English contrivances that were tried and aban- 
doned years ago, on account of the manj difficulties of Keep- 
ing in working condition the amount of machinery, such as 
stuffing boxes, valves, levers, etc., necessary to operate them. 

3ut the extraordinary results obtained by tbe MclIlhenny 
process, have induced some unprincipled persons to bring to 
the notice of the public, as recent inventions of their own, some 
of these old devices, although none of them pretend to claim 
that they can in any manner compete with the “ McI/henny 
Process.” But their purpose seems to be simply to evade the 
MclIihenny patent. 

The McIihenny *‘ Vacuum Process” for relieving Retorts 
from pressure in the manufacture of Illuminating Gas, is not 
only safe, simple and effective, but it costs but little to apply 
it either to old or new works. The only machinery necessary 
to operate itisaone andahalf inch stop cock, and a half 
inch stop cock to each bench of Retorts. No alteration in 
the old system is required. In fact, a Works operated with 
this process, can at any time be operated on the old pressure 
system, simply by closing the two stop cocks above men- 
tioned. There is nothing about it that can get out of order, 
nothing that requires special attention; no stuffing-boxes to 
pack and keep tight, no valves to keep clear of tar and pitch, 
no levers to lubricate, and no expense for a great amount of 
machinery. 

Those operating their Works with the McIlhenny process 
challenge the world to*compete with them, as regards the 
yield and the quality of the gas. 

For further particulars apply either to GEO. A. McCILHEN. 
NY, Engineer of the Washington Gas-Light Co., Washing_ 
ton, D. C., or to WILLIAM YORKE, Engineer of the Port- 
land Gas-Light Co., Portland, Me., who will take pleasure in 
corresponding with any one feeling interested in the matter 
or in showing the operation of the process at their Works. 

307-ly 


RETORTS AND PIPES FOR 3ALE. 
Three new Iron Retorts, never used. Mouth-pieces, Stand 
Pipes and Bridge Pipes complete (Sixes) for three Benches of 
Retorts (Three’s). Have remodeled the Works and got in 
new patterns. Will be sold at half the price of new ones, 
Address W. H. DENNISTON, 
307-unl Sup’t East End Gas Co., Pittsburgh, Pa. 


; i Cheesman, 


MANUFACTURER OF 
2atent Conically and Diamond Slotted 


Solid Wood Trays. 























































































































To Gas Companies. 
The above Trays will last longer. and are cheaper than any 
They are now made without any outside 
strips, which gives more purifying surface, being perfectly 


Tray now used. 


smooth. The lime will not adhere to them as in other Trays. 





HARTMANN, LAIST & CO., 


MANUFACTURER 


GLYCERINE for GAS METERS, 


53 West Second Street. 
CINCINNATI, OHIO. 


bee” We are now prepared to furnish Glycerine to Gas Companies, etc., for fillin Meters. 


They are now used in over three hundred Gas Companies in 
| the United States, and other places. 

JOHN L. CHEESMAN, 
151 and 153 Avenue C, New York. 
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PRICES OF FOREIGN AND DOMESTIC GAS | Valves for Water, Steam and Gas—Ludlow Valve Man’g 


COALS. 

(Reported Expressly for this Journal.) 
OCTOBER 16, 1872 
DELIVERED IN NEW YORK. 
English Cannel. 


| re ey er i830 @ 14 00 
IE, ococuencdenscrenssesesoncsucens 13 00 @ 13 50 
English Caking Coals. 
WNewonstle Gas... .....c2cccccccsccccceces sceee $750 @ 8 00) 
Liverpool caking............. Pt ae 72 @ 750 


Rritish Province Coals. 
International—At Mines, $2 00 in currency........... 


| 


| Laclede Fire Brick Works, 107 North Levee, St. Louis, Mo.. 


ag He SRN Uy, MIU GE x bone nncd been ses -cocnecen 5 
Water Pipes, etc.—S. Fulton & Co., 412 Walnut st., Phila 6 
CLAY RETORT WORKS. 

B. Kreisher, Clay Retorts, etc., 58 Goerck st., New York.... § 
Clay Retorts, Fire Brick, Tiles, etc.—Wilson & Gardner, 


Lockport, Westmoreland Co., Pa. ............ccccccccccces ~ 
Cheltenham Fire Brick and Clay Retort Works—Evens & 
Howard, 916 Market street, St. Louis, Mo.... ............ 5 


Jersey City Fire Brick Works—J. H. Gautier & Co., Greene 
Essex and Bergen sts., Morris Canal Basin, N. J 


Manhattan Clay Retort Works, 15th st., ne ar AV. Cc, és 
Philadelphia Fire Brick Works, Vine and 23d sts., P ila... 
Retorts, Etc.—Geo. C. Hicks & Co., Baltimore ~~ era 


LAMPS, STOVES, PETROLEUM, ETC. 


AanrnnDnnmD 


| Patent Lamp Post—J. W. Graham, Chillicothe, Ohio, or 


Block House—At Mines, $1 50, Gold.................... a 
Little Glace Bay—At Mines, 1 60 Gold.................. —_— 
Pennsylvania Coals. 

Penn Gas Coal—At Amboy......... aes » ma fF 
an Lo dhak cba ee snéc ces sans ennnaes 67 @010) 
LA. PeSbENsGhd SRONERREKE SHODeceenrdedenves 600 @o0 00 
Youghiogheny—At Baltimore................. 55 @ 0 00 


West Virginia Coals. 


A. M, Callender, office of thisJournal,.................... Q 
MISCELLANEOUS. 


| Architect and General Gas Engineer—William Farmer, 


ND 6 60 5hd pecs cckakeseraseneancmennnel $75 @ 0 00) 
DT chk bsns poss seunk tas ecosees eueeeeee 675 @ 0 00 
Err 687y @ 700 


American Gas Coal................ ossscccoss OOS -OTS 
ee 5 sheberesssebesenewes.ce TNA. -eeee 
Newburgh Orrel................... .675 @ 000 
Sts kbeketeiwosssbens tesevesssexse ee a Cae 
SE PONS is wink bcos nescs<aes ona 
McKenzie Compound Mixture................. 8 00 


American Cannel! Coals. 


2 @ 550) 


Peytona of West Virginia................... $14 00 @ 14 50 


Darlington of Pennsylvania................-.2+++s+-+- _—_—— 
EL, ons hnsrnenospnceseeree .... $1000 @ 1000 


Asphalts. 
Albertite of New Brunswick............. ....$18 00 @ 18 00 
Ritchie Minera! of West Virginia..............1710 @ 00 00 
ED PENI Sen ceccescessssnceccetceces —— @ 4% 
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AMERICAN 


GAS SCREEN MAN’F’G COMPANY. 





TO GAS-LIGHT COMPANIES. 


Your attention is respectfully called to the GAS SCREEN- | 


| now being manufactured by the American Gas Screen Manu- 


| 


facturing Company, under the patents granted to E. DUFFEE, 
and are pleased to submit the following points of their ex- 


| cellence and superiority over all other screens now in use. 


The Screen 18s made with an oak frame, interlaced with 


| Split rattan, drawn through holes at regular intervals in the 
| Frame and cross-pieces,. the edges of the frame being grooved 
| to prevent abrasion. 


Gas Coals—Bird, Perkins & Job, 86 South st., N. Y. ........ 5 
Grahamite or Ritchie Mineral—27 South nade street, Bal- 
tain cient nde Bete ness neh iebaeEbaies i aneneds 8 
Ohio Gas Cannel—George Merryweather, 54; Pine street, 
Se WE siks cee dub knbes hohe dds cunadiee sues teaver eons’« 3 
The Newburg Orrel Coal Company—Chas. W. Hays, Agent | 
in New York, Trinidad Building, 111 B’way, Room 7. . 5 
FOUNDRIES. 
Atlantic Dock 3 Works—Hoy, ‘Kennedy & Co., Office 98 
Liberty street, N. Y., P.O. Box 2346................00.000. 3 
Cast-Iron Pipes a Fittings—B. S. Benson, 52 East Monu- 
is I, Fs pc cnccenpasumsnccsnsscnevcat 6 
Continental Works—T. F. Rowland, Greenpoint............ 5 
Camden Iron Works, Camden, N. J.—Jesse W. Starr & Sons 7 


Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
SIE AP ee Ot. ie Re 7 
Louisville Pipe Works—Dennis Long, cor. 9th and Water 
ee eee 
National Foundry and Pipe Works Ww m. ‘Smith, Carroll, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa 
Pascal Iron Works—Morris, Taskar & Co., Philadelphia. ...19 
Providence Steam and Gas Pipe Co., Providence, KR. L— 
Fe ee ee 
WATER METERS, PUMPS, ETC. 
Cast Iron Pipes for Water and Gas—Riley A. Brick, 89 
White street, N. Y.... 


j 
| 


The advantages of the screen are: 
Ist. The large purifying surface, the construction of the 


| Screen giving over three-fourths of the surface for the gas to 


penetrate the lime. 

2d. On account of the free*passage of the gas through the 
Screen the pressure is reduced, thereby preventing the accu- 
mulating of carbon on the retorts. 

3d. The saving of lime and labor, as the Screens are not 
liable to clog, and are easily cleaned. 

4te. Their cheapness and simplicity of construction. 

5th. Their DURABILITY—they can be used longer than any 
other now used, 


Testimonials. 
PROVIDENCE, RHODE ISLAND, March 21st, 1872 
LUTHER Day, Esq., Agent, etc, 

Dear Sir: The Trays manufactured by you for our West 
Station were put in use in September last, and have given 
perfect satisfaction. 

The frames are well put together, and I see no reason why 
they will not last fora long time. The very large amount o7 
open space in these Trays gives the gas an easy passage, and 
brings it into contact with the lime much better than when 
the space is so contracted, as is the case in most of the other 
Trays in use. 

The pressure thrown upon the retorts by contracted passa- 
| ges is very great, and were gauges used more frequently than 
| they now are in many gas-works, this fact of having open 
| Trays would become more apparent to managers of gas works. 
The difference in pressure at this station in passing the gas 
through your purifiers, is two-tenths (2-10) inches, 

The amount of gas purified. per bushel of lime used to this 
date, 1s six thousand five hundred and fifty six (6,556) cubic 
feet. Respectfully yours. 
| JAMES H. ARMINGTON, Sapt. 


Boston’ Gas-Licut Co., Dec. 1871. 


Dear Sir: In answer to your inquiry how we like your Pat- 
ent Tray for dry gas purifiers, I take pleasure in saying we 
have used them exclusive of all others, for the last three 
years. and think them far ahead of any yet offered. The 
surface being nearly three times that of any other Tray, and 
| their lightness and durability perfectly satisfactory. 

} Yours respedtfully 
A. M. GILES. 
| EDWARD DUFFEE, Esq. 








| East Boston, JUNE 15, 1871. 

|; Gentlemen: We have used your Screens some five years. 

| They give perfect satisfaction. 

| Iconsider them by far the best Screen for Dry Lime Purifiers 

| I have seen. fours truly, A. M. Norton, Supt. 

| CHELSEA, May 1, 1871. 

| Mr. E. DUFFEE. 

| Weare using your Purifying Trays, and find them to be the 
best of any that J have used, and will purify more gas with less 
pressure than any tray thatI know. I can fully recommend 
them, after four years trial, to any Gas Superintendent with 

| perfect safety, as the cheapest and best Tray made. 

Yours truly, JOHN ANDREW, Sup’t. 


DORCHESTER, March 8. 1870. 
Mr. E, DUFFEE. 

Dear Sir: We have had your Gas Trays in constant use for 
almost one year and six months, and find them superior to 
any others we have ever used, both in point of economy and 
efficiency. Truly yours, W. B. Brooks 

Agent Dorchester Gas-Light Co. 


JAMAICA PLAINS, MASS,, June 21, 1871. 
EDWARD DUFFEE, Esq. 

Dear Sir; The Trays ordered by this company three years 
ago, are getting somewhat worn, I wish to say here that I 
consider your Trays tobe superior to any yet invented, there- 
fore please make us another set at the price named, to be like 
the sample shown in every way, and oblige Yours truly 

JAMES F. ROGERS, 
| Sup’ t Jamaica Plains Gas-Light Co. 





| BROOKLINE, June 11, 1871, 
| E. DUFFEE, Esq. 
Dear Sir: You will please make a set of Gas Trays for this 
company a8 soon as convenient, at price named. In regard 
| to the merits of the Tray, after having them in constant use 
for over two years, I will say that I consider them superior to 
any Tray manufactured in this ¢ ountry. Re spectfully yours, 


H. A. 
Sup’ t Brookline Gas-Light bo. 


Bangor, August 2, 1870. 
EDWARD DUFFEE, Esq. 

Dear Sir: Yours of the 20th ult. is received. In regard to 
your Gas Trays, I take y;leasure in saying that they have been 
in use Over two years, and have given perfect satisfaction‘ 
and,they are in good order at the present time; should have 
no hesitation in recommending them, believing they are the 
most durable and easiest kept in order of any with which I 
am acquainted, Respectfully yum 

H. PERRY, Sup’t. 





| OFFICE OF THE SPRINGFIELD GAS-LIGHT Co., 
— SPRINGFIELD, Mass., Oct. 10, 1871. 
a 


7ARD, 

President Hartford Gas-Light Co. 

Dear Sir: I have been using Gas Screens made by the 
American Gas Screen Company, for nearly a year, and find 
them superior in every way to the wooden Screens made and 
formerly used by the Springfield Gas-Light Co. I can purify 
more gas with the same quantity of lime, there being more 
surface to the Screens ; and I consider them more durable, 
and recommend them to your consideration. 

Yours with great respect, 
GEORGE WIGHT. 





ROXBURY, June 14, 1872, 
| Epw. DUFFEE, Esq. 

Dear Sir: In answer to your inquiry regarding your Patent 
Gas Screens, Iam happy to be able to say, that after nearly 
three years constant use we are perfectly satisfied with them 
being able to purify over fifty pet cent. more gas with them, 
than with any other Screen we have used, 

Yours respectfully, 
THOMAS J. PISHOU. 
A. P. JAQUES, Treas., 
Amer. Gas Screen Man’ rg Co., Haverhill, Mass. 


Address 


girus ATION WANTED BY A COMPETENT AND 
|” energetic Gas Engineer, as Superintendent of Gas 
Works. Has had many years experience, and is thoroughly 
conversant with the management of gas accounts. Can pro- 
| duce testimonials as to capability, Address C, E. 8., office of 
| this Journal 305 
| age SALE—ONE GAS HOLDER CENTRE MAST, 68 
feet diameter, 18 feet deep, 65,000 feet capacity. Thirty 
lengths Hydraulic Mains, with Dip Bridges, Stand Pipes and 
| Mouth Piece complete. Apply to JAMES K. BURTIS, Sec- 
| retary and Treasurer, or P. T. BURTIS, Superintendent and 
) Engineer of Chicago Gas-Light and Coke Co. 301-3m 
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WILLIAM FARMER. 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS and other buildings. 


a 


Room 95, 


New York. 


Will furnish General and 


Detail Drawings, Specifications and Estimates for Gas Works of any capacity, Retort Settings, Condensers, Washers, Exhausters, Purifiers, Holders, Coal Hoist 
ing Apparatus, Iron Roofs, and every description of Machinery required in the Manufacturing of Gas. 


PATENTEE OF THE FOLLOWING INVENTIONS: 


Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Blowers for Forgers, 


CHAS. RooME, President Manhattan Gas-Light Company, N. Y. 

SAMUEL Down, President American Meter Company, N. Y. 

C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
CHARLES MowTon, Engineer New York Gas-Light Company, N. Y. 
SAMUEL P, PARHAM, Engineer Mutual Gas-Light Company, N. Y. 

Prof. HENRY WuRTzZ, Editor AMERICAN GAS-LIGHT JOURNAL, 


HENRY J. DAVISON, Engineer, 77 Liberty Street, N. Y. 


HERRING & FLOYD, Oregon Iron Foundry, 738 Greenwich Street, N. Y. 
FREDERICK SABBATON, Engineer Troy Gas-Light Company, Troy, N. Y. | 


im ii 


A. F. HAVENS’S 
ADJUSTABLE AUTOMATIC DIP-SEAL, 


AND 


Improved Retort Lids. 


The Seal closes automatically, when the retort-lid is re- 
moved, and is broken by replacing the lid. No mistake can 
possibly be made. The rods are adjustable in a moment .to 
any contingency. The new attachments are adaptable to any 
Works. Cost only that of rough castings. No lute used, and 
no leakage at lids. Half the number of lids only needed. Ca- 
pacity of mains greatly increased. In new Works no mains. 
No carbon in retorts, seldom in stand-pipes. Address 


CHARLES HUBBARD, JR., 
60 Vesey Street, N.UY. 





KE. 296un! 


a 


REFERENCES: 





JOHN HARRISON, Engineer 


Pumps for Water, &c., &c. 


Col. WHITE, Engineer People’s Gas-Light Company, Williamsburgh, N. Y. 
GEORGE W. Parsons, Sup’t and Eng’r, Rochester Gas-Light Co., Rochester, N. Y. 
GEORGE W. EDGE, Engineer, Jersey City Gas-Light Co., Jersey City, N. J. 

J. H. GAUTIER & Co., Fire Brick Works, Jersey City, N. J. 

Professor SILLIMAN, New Haven, Conn, 


People’s Gas-Light Company, Baltimore, Md. 


CHARLES FABEN, Superintendent and Engineer Toledo Gas-Light Co., Toledo, O. 


| NNEL 
| OHIO GAS CA ; 
‘From the Sterling Colliery. 
| 
| Tam now prepared to "place in the market, through my 
| agencies as below, a regular and unlimited supply of this val- 
uable Cannel, for gas purposes. A recent analysis, by Prof. 
Wurtz, Editor of this Journal, at the Laboratories of the 
NEw YorK GAs-LIGHT CoMPANY, gave 47 per cent of Volatile 
Matter and 45 bushels to the ton of a fair quality of coke. The 
yield of gas was at the rate of 9,500 feet per ton of about 27 
candle power. It is not highly sulphurous, can be purified by 
Lime, and the ash from the coke does not clinker. 

GEORGE R. TUTTLE, Proprietor, 

Cleveland, Ohio. 


GENERAL AGENCIES. 
George Merryweather, 5 Pine Street, N. Y. 
252 


ATLANTIC DOCK 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 


HOY, KENNEDY & CO., AGENTS. 


Office 98 Liberty Street. P. O. Box 2,348 


HOY, KENNEDY & CO., 


ENGINEERS AND CONTRACTORS 


For the Erection or Extension of Gas Works. 
PLANS, SPECIFICATIONS AND ESTIMATES. 

MANUFACTURERS of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
holders, Telescopic or Single; Iron Roof Frames with Cor. 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Ta 


Valves for Regulating Dip in Hydraulic Mains, Pressure 
Governors for Street Mains, and Compensators for Exhaust- 
ers that are unrivalled for unvarying accuracy Steam En- 
gines, Boilers, Etc., Etc. 


from Retorts. 
Post Office Box 2,348. Office 98 Liberty st 





B& CAUTION. 


GQ EVERAL CONTRIVANCES HAVING BEEN DEVISED 
for the purpose of dispensing with the dip-pipe seal, by 
means of a valve, or cut-off, between the retort and the hy- 
draulic main, in gas works, since this method of making gas 


Patent, numbered 95,459—116,450—and 119,135, owned by said 
Company. All Gas-Light Companies are cautioned against 
the use, without license or authority from the undersigned., 
of said devices. 
The Am. Coal Gas Light Improvement Co. 
JOHN H. BLAKE, President. 
41 PINE STREET, NEW YORK 





79 WATER STREET, Boston. 


Iron & Machine Works, | 


Agents for G. W. Epce’s Process for removing Carbon | 


was introduced by the AMERICAN COAL GASgLIGHT IMPROVE- | 


PETER F. BurTIs, Supt, and Engineer, Chicago Gas-Light Co., Chicago, Ill. 
JAMES R. SMEDBERG, Consulting Engineer, San Francisco Gas-Light Co., Cal. 


JOHN McNEAL & 
! SONS, 


MANUFACTURERS OF 
} 


‘Cast Iron Gas and 
Water Pipe. 


Works—Burlington, N. J. 
Office—117 Broadway, N. Y. 


Having withdrawn from the firm of R. D. Woop & Co.. the 
practical management of which we have had since the organ- 
ization of that firm until June 1871, we have now completed 
our Works for the manufacture of CAST IRON PIPE and 
Castings generally. 

Having immediate rail and water communication with New 
York and Philadelphia, as well as the coal and iron regions, 
we have every advantage of situation. 

Our experience in the manufacture of Pipe for a great many 
years, has enabled us in rebuilding to practically apply M a- 
chinery and Fixtures of the very best character, to insure 
good work. 

We are now prepared to contract for this class of Castings 
under the most favorable terms. 

We have associated with us Mr. H. G. H. Tarr, formerly 
| with R. D. Woop & Co., who will take charge of our sales de- 
| partment in New York. 262-ly 


| GEO. STACEY. HENRY RANSHAW. WM. STACEY 





GEO. STACEY & CoO., 
MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS-HOLDERS. 


AND ALL KINDS OF 
Cast and Wrought [ron Work 


Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
| Office and Wrought Iron Workson RAMSAY STREET, Cin 
cinnati, Ohio. 





| REFERENCE. 

| Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co. 

Indianopolis Gas Co. Saginaw, Mich., Gas Co. 

| Dayton, O., Gaslight Cor Oshkosh, Wis., Gas Co. 

| Covington, Ky., Gas Co. Peoria, Ill., Gas Co. 
Springfield, O., Gas Co. | Quincy, Ill., Gas Co. 

| Terre Haute, Ind., Gas Co. Champaign, Ills., Gas Co. 

Madison, Ind., Gas Co, Carlinville, Ill., Gas Co, 

| Kansas City, Mo., Gas Co, | Bowling Green, Ky., Gas Co 

| Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co. 

| Burlington, lowa, Gas Co, | Vicksburg, Miss., Gas Co. 

| Nashville, Tenn., Gas Co. | Denver City, Cal., Gas Co. 

| R. T. Coverdale, Eng’r Cincinnati, and others. 


SPECIAL NOTICE. 


EE WRITING TO THE UNDERSIGNED ON GAS 
Matters, will please address J. B. CHICHESTER, 

| Engineer, Bayonne and Greenville Gas-Light Co., 

| $03-6m Bergen Point, N. J, 





| 


MENT COMPANY, all of which are infringements upon Letters | 
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KEYSTONE IRON WORKS, 


2132 FILBERT STREET, 


Philadelphia, 


G. W. KRAFT, Proprirzror, 


MANUFACTURES 


GAS O M 
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Wrought [ron Work for Bridges, Buildings, Steam Boilers, Tanks, Stills, Ac. 


Particular Attention paid to Alterations and HRepairs. 


PROVIDEN CE 


Smith & FE‘llis, 


Steam & Cas Pipe Co., | IRON FOUNDRY & PIPE WORKS, 


PROVIDENCE, R. L, 
BUILDERS OF 
Coal and Rosin Gas Works, 
FOR TOWNS AND MANUFACTORIES. 


Estimates furnished of the cost of Works, and cost to Manu- 
facture Gas in any Locality. 


Gasholders, 
Iron Truss Retort House Roofs, 
Water Tanks, 
Purifier Covers, 
Coke Barrows, 


Cast Lron Socket Pipe. 
Particular attention given to Enlarging and Re-building 
Gas Works. 
For Lighting Manufactories, our Rosin Gas Works have 
been successfully used for many years past. They require but 
small outlay, and afford a safe and economical ight. 


FOR SALE AT MANUFACTURERS PRICES: 


EXHAUSTERS AND COMPENSATORS, 
iRON AND CLAY RETORTS, 
FIRE BRICK, CLAY AND TILE, 
ROMAN CEMENT AND ROSIN, 


STATION AND CONSUMERS’ METERS, 


REFER TO 


Manufacturers’ Gas Co., Fall River, Mass. 
Jhio, Gas Co.; New Rochelle, N. Y., Gas Co. 
Sortland, N. Y. Gas Co.; Danbury, Conn., 
Bridgewater, Mass., Gas Co.; Cold Spring, 
Rockville, Conn., Gas Co. ; Taunton, Mass., 
tucket, R. L., Gas Co. 

FREDERICK GRINNELL, President, J.C, HARTSHORN, 
8. MILLETT THOMPSON, Secretary. 

Office and Manufactory, corner of Pine and Eddy Streets, 
Providence, Rhode Island. 

Office in Syracuse, N. Y., 


; Youngstown 

; Homer and 
Gas Co.; North 
N. Y., Gas Co., 
Gas Co.; Paw- 


Treas, 


No. 1 Granger Block. 
H. Ae BRANCH, Agent. 
MITCHELL, VANCE & CO., 


Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c. 


Saiesroom, 597 BROADWAY, 
Rear Entrance 140 Mercer Street,) 


Fine Gilt, 


NEW YORK. 
Special designs furnished for Gas Fixtures for Churches 
Pubiic Halls, Lodges, &c. 








Philadelphia. 


SEVERAL THOUSAND 3,4, ANDG 
INCH CAST IRON GAS PIPES 
OH HAND, FOR IMMEDIATE DE- 
LIVERY. 


&S GAS WORKS CASTINGS OF ALL KINDS. 


291-6m 


P. P. DEILY, J. 
DEILY & FOWLER, 
39 LAUREL STREET, PHILADELPHIA, 
BUILDERS OF 


AS WORKS. 
MANUFACTURERS OF 
GAS-HOLDERBS, 


WROUGHT IRON ROOFS, 
CHARGING-SCOOPS, COAL WAGONS, 
COKE BARROWS, AND ALL WROUGHT 
WORK CONNECTED WITH GAS-WORKS. 
Particular attention paid to the Extension of Works and 
Repairs to Gasholders, Purifiers, Etc. ; Builders of 
Water Tanks, Oil Stills, Etc. 
REFER TO 
M. H. Jones, Easton Gas Co., Penn. 
¥ranklin Woolman, Burlington os Co., N. J. 
O. W. Goodwin, Camden Gas Co., N. J. 
Benjamin Acton, Salem Gas Co., N. J. 
D. H. Smith, Watkins Gas Co., Watkins, N. Y. 
W. F. Warner, Oswego Gas Co., N. Y. 
E. Wilcox, Joilet Gas Co., ILL. 
Messrs. Woodbury, Walter & Potter, 
Co., Michigan. 
H. H. Fish, Utica Gas Co., N. Y. 
W. J.Ball, Terre Haute, Indiana. 


FOWLER. 
PENN., 


G 


also, 


Kalamazoo Gas 


(TO BE PUBLISHED SHORTLY.) 


“A SYNOPSIS OF BRITISH GAS- 


LIGHTING,” 


900 pages, large Ato, profusely illustrated. 


Tnis is the only compend of Gas-Lighting ever projected, 
and will be the standard work of reference among Compa- 
nies, Manufactures, Engineers, Patentees, and Scientific Men 
generally. 

Price $15, payable on delivery. 

It will be sold only by subscription, which should be ad- 
dressed to the compiler, JAMES R. SMEDBERG, Consulting 
Engineer S. F. Gas Co., San Francisco, Cal., or Editors AMER- 
WCAN GaS-LIGHTJOURNAL, No. 42 Pine street, N. Y.j 





[4 


SABBATON’S ‘PATEN T 
Coke and Coal 


SCREENING SHOVELS. 


MADE FROM BEST MAL.- 
LEABLE IRON. 


FURNISHED WITH LONG OR D 
HANDLES 


Perfect in their operation. 
strong, and from their great durability 
vastly more economical than any sub. 
stitute. Refer to all the principal Gas 
Companies in the country, who ac. 
knowledge them as the “ ne plus ultra’ 
of Coke Screening Shovels, 


Very 


Orders addressed only to 
oO. BR. BUTLER, 
Sole Agent. 
No. 96 Maiden Lane, N. Y. 


OFFICE OF 
THE GAS-LIGHT CO. OF AMERICA 


Cc. K. GARRISON, President. 

E. W. McGINNIS, Secretary and Treasurer, 

JOHN P. KENNEDY, Chief Engineer. 

LEONARD D. GALE, Consulting Chemist, 

GENTLEMEN: We beg leave to inform you, that we have 
purchased the Patent process for making ILLUMINATING 
GAS from PETROLEUM and its products, known as the 


Gale and Rand Patents, 


and we are now prepared to treat with you for the use of said 
process by your Company. 

We are also prepared to contract for putting said process 
into successful operation in your works, furnishing all the 
necessary plans, materials, and workmen for that purpose. 


We do not deem it necessary to enter upon a detailed de- 
scription, here, of the processes above referred to, deeming 
it sufficient to state, to secure your interest and investigation. 
that they have been in successful operation, for months, in a 
number of Gas-Light Works in the United States, and are 
now being introduced in the works of the Mutual Gas-Light 
Company, of New York City; the Citizens’ Gas-Light Com- 
pany, of Brooklyn; the New Orleans, San Francisco, and very 
many other Gas-Light Companies throughout the country. 

For full particulars, address 


THE GAS-LIGHT CO. OF AMERICA. 


248- my P. 0. Box — New York we 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 


Wharves Locust Point, ; 
Company’s Office, 29 South street } Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N. J.; Washington Gas Light Company ; Portland Gas Light 


Company, Maine. 
*." Reference to them is nee 


204-ly 


JOURNAL OF THE 


FRANKLIN INSTITUTE. 


EpITOoR—PrRor. W. H. WAHL, PH.D. 
ASSISTED BY THE COMMITTEE ON PUBLICATIONS. 


This Journal, devoted to Mechanical and Physioal Science 


Civil Engineering, andthe Arts and Manufactures, published 
in monthly numbers of seventy-two pages each, forming two 
volumes per annum, illustrated with engravings and wood- 
cuts. 

The Journal is now in its forty-fifth year of publication, and 
has become a standard work of reference, 

TERMS OF SUBSCRIPTION.—Five dollars pet annum; payable 
on the issue of the sixth number. When the full subscription 
five dollars) is paid in advance, the numbers will be sent free 
of postage 

Communications and letters on business must be directed 
to the ACTUARY OF THE FRANSLIN INSTITUTE, PHILADELPHIA, 
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CHELTENHAM 
Fire Briek and Clay 
Retort Works. 


EVENS & HOWARD 
PROPRIETORS, ; 
MANUFACTURERS OF | 
FIRE BRICK, 
CLAY RETORTS, 
GAS HOUSE TILE, 
BLAST FURNACE TILE, 
CHIMNEY TOPS, 
SEWERAGE PIPE from 3 to 30 inch diameter, 
SUPERIOR DRY MILLED FIRE CLAY, ETC 
OFFICE, 916 MARKET STREET. 
241-ly St. Louis, Mo. 
Bird, Perkins & Job, 


IMPORTERS OF 





Pictou, 
Sydney, 
Lingan, 
Caledonia, 
Westmoreland and Newcastle 


COAL, 


Ince Hall, Scotch, and Red Bank Gas 
House Cannel. 


103 STATE St., Boston. 27 Sours St., N. Y. [24 


NATIONAL FOUNDRY 


AND PIPE WORKS. 


OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 


PITTSBURGH, PA 


wm. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT GAS AND 
WATER WORKS, 

We offer special inducements to parties wishing to pur- 
chase, My Pipe is Smooth, regular in weights, and cast ver- 
tically. 

N. B.—Pipe from 3-inch and upwards, cast in 12-ft. lengths. 

t#- SEND FOR CIRCULAR AND PRICE LIST._gg 








TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA. 


Company’s Office, 52 8S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 

CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoIntT—Baltimore, Md. 


This coal yields 10,000 cubic feet of Gas, with an illuminat- 
ing power of over 16 candles, Forty bushels of verr superior 
Coke, with little Ash, and scarcely any clinker. 8304-ly 


CHARLES HUBBARD, JR., 


Consulting Engineer. 


Steel and Iron Forgings, Light and Heavy Steel Castings to 
any pattern. Would call attention to his new article for 
Blacksmith’s Forges, Jones’s Patent Tuyere Iron, which is in 
successful operation In the leading establishments; can be 
used in any Forge now at work, or in combinaticn with Jones’s 
Improved Cast Iron Forge, plain or galvanized. Is prepared 
to furnish estimates of all kinds of Iron work used in the con- 
struction and carrying on of Gas Works, including supplies. 


Sole agents for A. L. Havens’s Adjustable Automatic Dip 
Seal and Improved Retort Lids. Will give personal attention 
to the prompt execution of all orders. Address 60 Vesey 
Street. New York. 301 








AMES A. WHITNEY, late Editor of the American 

Artisan, and for four years past President of the New 
York Society of Practical Engineering, has opened an office as 
Patent Agent, Expert in Patent Cases, and 
Mechanical Engineer, 


AT No. 128 BRoaDway, Room 11, NEw YorRK Ciry, 

Mr. Whitney has had a practical experience of more than 
twelve years spent in pursuits directly connected with indus- 
trial operations and Patent Agency business, which will ena- 
ble him to care for the interests of his patrons in the most 
satisfactory manner, 298 


T. F. ROWLAND, 


Continental Works, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER, AND MANUFACTURERS OF 


GAS-HOLDERS 


OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories. 





B.S. BENSON & SON, 
No. 112 BROADWAY, N. Y., ROOM 1. 


MANUFACTURERS OF 


And Fittings for Gas & Water Mains, &c. 


All sizes from 3 to 30 inches, cast vertically, in lengths of 
124g feet. 


SCHOOL OF MINES, 
COLUMBIA COLLEGE, 
EAST 49th STREET, NEW YORK. 


FACULTY: 
F. A. P. BARNARD, S.T.D., LL.D., President. 
T. EGLESTON, Jr., E.M., Mineralogy and Metallurgy. 
FRANCIS L, VINTON, E.M., Mining Engineer. 
Cc. F. CHANDLER, Ph. D., Analytical and Applied Chemistry. 
JOHN TORREY, M.D., LL.D., Botany. 
CHARLES A. JOY, Ph.D., General Chemistry. 
WILLIAM G. PECK, LL.D., Mechanics. 
JOHN H. VAN AMRINGE, A.M., Mathematics. 
OGDEN N. ROOD, A.M., Physics. 
JOHN 8S. NEWBERRY, M.D., Geology and Palaeontology. 


The plan of this School embraces a three years’ course for 
the degree of Engineer of Mines, or Bachelor of Philosophy. 
For admission, candidates for a degree must pass an ex- 
amination in arithmetic, algebra, geometry and plain trigo- 
nometry. Persons not. candidates for degrees are admitted 
without examination, and may pursue any or all of the sub- 


ply to 
DR. C. F. CHANDLER, 
252-ly Dean of the Faculty. 
THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company's Office, No. 52 8. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
ef coke of good quality. 

It has been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N, Y.; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and and Providence Gas Light Com- 
pany, Providence, R, I. 

The best dry coals shipped, and the promptest attention 
given to orders, 224-ly. 








CAST IRON GAS & WATER PIPE, 


jects taught. For further information and for catalogue, ap- 


PLYMOUTH 
IRON WORKS. 


MANUFACTURERS OF 





Cast Iron Gas and 
Water Pipe, 


FROM TWO INCHES TO SIX FEET DIAMETER. 
HENRY G. NICHOLS, 
SELLING AGENT. 
14 PLATT STREET, N. Y. 291-G6m 
’ LUDLOW -_ 


Valve Manufacturing Co. 


. 
| OFFICE 193 RIVER STREET, TROY, N. Y. 


Make Valves—Double and Single Gate—¥ inch to 36 inch, 
for Water, Gas and Steam. 


“CINCINNATI, March, 1870. 
“TI would say that if any certificate 
or affidavit is desired in relation to the 
superior character of the Ludlow Valve 
above others that I have seen, the same 
will be cheerfully given, I think, how 
ever, that the Valve proves for itself. 
** JOSEPH MAYER, 


“Superintendent Water Works. 


“DAYTON, OHIO, June 27, 1870. 


“T have to say that we find them al- 
ways in order—operating easily unde 
all degrees of pressure. In a werds 


they have given perfect satisfaction in every particular. 
“GEORGE LEHMAN, 
“Chairman Water Works Committee. 





“CANTON, OHIO, June 27, 1870. 
} ‘We are now using and have been, since the commence- 
| 





| 


ment of our works, your valves, and they are proving en- 
tirely satisfactory. 


_ “JoHN S, SHORB, 
* Superintendent Water Works,” 





‘* PEORIA WATER WORKS, July 1870. 
“With pleasure I can testify to their superiority. The 
action has been perfect under all degrees of pressure, a 
| have given perfect satisfaction. 
“S.A. Kinsey, Ex. Sup*’t. 
| “JOHN J. STEIGER, S 
dean 
| “BROOKLYN GAS -AGHT _OMPANY 
| “T] take great ee in saying thatthey give perfect 
| tisfaction—opening easily and quickly, and requiring no eff 
to start them; even after they have been Gosed for month 
“A, F. HAVENS, Engineer.” 


“OFFICE OF PHILADELPHIA GAS WORKS, 14th June, 1870, 


“Tam pleased to state that the lot of large Gas Valves 
bought from you (Hart & Buck), as agents of the Ludlow 
Manufacturing Co., have given me perfect satisfaction. The 
double gate water valve, bought for a special purpose, also 
works admirably. We want no better valves. The Indicator 
on your valves is a great improvement over the old style. 

“THOS. R. BROWN, Engineer.” 


MURRAY & BAKER, 
Practical Builders, 
And Contractors for the 
| Gas Works, 
| 
| MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 

THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


Erection of 


&@” WORKS AT THE RAILWAY Depots, 
FORT WAYNE, INDIANA. 


| We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 

| Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 

| Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray is a Practical Draughtsman, we will furnish 
| plans and specifications to parties or associations, or will wait 
| personally upon parties contemplating the construction of 
| new works, or the alteration or extension of old ones. 
| The most satisfactory references can be given, if required, 
of the experience and commercial fairness which character- 

izes our dealings, 

We would respectfully invite Western men to call and see 

our patterns and works here, MURRAY & BAKE 
198-ly Fort Wayne, Indiase, 
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(ERICAN METER COMPANY. 


Organized under the General Manufacturing Laws of the State of New-York. 


SAMUEL DOWN, Present. 


SAMUEL DOWN 


WILLIAM HOPPER, 


Oy a a aaa ae 


HENRY CARTWRIGHT, Vice-Presipent. 


CODCPPOO POLO COTO CEOS ~ 


TRUSTEES: 
R. H. GRATZ, 


HENRY CARTWRIGHT, 


THOMAS J. EARLE, Srorgrary. 


RICHARD MERRIFIELD. 


THOMAS C. HOPPER, Superintendent at Philadelphia. 


LPL LLP 


This Company is pow prepared to furnish WET AND DRY GAS METERS, STATION METERS, GOVERNORS, PRESSURE INDICATORS AND 
REGISTERS, SERVICE and METER COCKS, and all articles in their line appertaining to the use of Gas Works. 
The combination of Mechanical and Scientific Skill, and the long experience of the several members of the Company, is a sure guarantee of durability, accuracy 


AMERICAN METER COMPANY, 


and excellence of Workmanship. Orders addressed 


West Twenty-Second Street, New York. 


Arch and Twenty-Second Streets, Philadelphia, 


321 Washington Street, Boston, will meet with prompt attention. 





BALTIMORE RETORT AND FIRE BRICK WORKS. 


OS 8 BR EEO 


GEO. C. HICKS & CO. 


CLAY RETORTS FOR GAS WORKS AND 


SUGAR REFINERIES. 
TILES AND BLOCKS OF ALL KINDS. 


FIRE BRICK. 


FIRE MORTAR, CLAY AND SAND. 


FID 


ALL KINDS OF FIRE CLAY MATERIALS! Be 


The Only XX Fire Brick. 


;8@" RETORTS OF THE VARIOUS SIZE= 


KEPT ON HAND. 


Vitrified Steam Pressed Drain and ‘Sewer Pipe. 





HARRIS & BROTHER, 
PRACZICAL GAS MELBR MANUFACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 


Pressure Registers, Indicators, Photometers, and all kinds of Gas 


W. 
appertaining to the use of Gas Works. 


paratus ; Also furnish all other Articles 


From our long Practical Experience of the Business (covering a period of 20 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


J. Wesley Harris, 





CAS PURIFICATION. | | 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


Has purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely. Sur- 
passes in POWER and ECONOMY all known materials. Saves 


largely in FIRST COST, SPACE, LABOR, SUPERINTEND- | - 


ENCE, and all current expenses, Will purify easily sulphu- 
rous gas, wholly unmanageable by lime. Takes out all the am- 
monia. Now operating in the following Gas Works: Harlemf 
New York (2ist street); Port Morris; Hunter's Point; East 
New York; Worcester, Lynn and Cambridge, Mass,.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places, 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under 
560,000, $400; under 100,000, $500 ; $250 additional for each addi- 
tional 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works. 

&@” Immediate arrangements are urged, as the demand for 

he prepared composition is increasing so rapidly that delays 
supply may occur. 





OO Nl tN Ne tN LOL hl ll ll el 


Washington Harris, 


C. CEFRORER, 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOKING APPARATUS, 


FITTERS’ PROVING APPARATUS. ETC., 
No. 248 North Eighth Street, Philadelphia. 


RILEY A. BRICK & CO., 
MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 


ALSO, 


GAS WORKS & MACHINERY CASTINGS 


OF EVERY DELCRIPTION, 








No. 89 White Street, New York. 


Rixy A. Brick. Jas L. RopErrTson. 


Wm. Wallace Goodwin, 








B. 5S, BENSON. 


MANUFACTURER OF 


Cast Iron Pipes and Fittings, 


AND 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 1234 feet lengths 


Office & Factory 52 East Monument St., 
BALTIMORE, MD. 


FILE FOR NEWSPAPERS, ETC. 


UBSCRIBERS DESIRING TO PRESERVE THE AMERI. 
CAN Ga8S LIGHT JOURNAL AND CHEMICAL REPERTORY, can 


procure a very neat and desirable File or Cover at this office: 
Price $1, postage prepaid 
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PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON GAS & WATER PIPES, 
Matthews Patent Hydrants, 
Lamp Posts, Etc. 





For the accommodation of parties who may want small lots 
Pipe for immediate delivery, we have established a yard in 
New York City. 

We have on hand here several thousand feet of small Pipe. 
from whieh we can ship orders readily to any part of tue 
country. 


R. PAINE, Selling Agent, 
No. 173 Broadway, New York, 


8-tf SECOND FLOOR. 


GLOUCESTER IRON WORKS. 


GLOUCESTER CITY, NEW JERSEY. 


Davip 8. Brown, Pres’t. 
BENJ. CHEW, Treas. 


OFFICE, PHILADELPHIA, 
No. 6 North Seventh St., (west side.) 


CAST IRON GAS AND WATER PIPE 


PIPE CAST VERTICAL, 
1} to 48 inches diameter. 


Cast Iron Flange Heating 
and Steam Pipe. 


STOP VALVES FOR WATER OR 
GAS, ALL SIZES. 


Eire Hydrants, 
GAS HOLDERS, | 
TELESCOPIC OR SINGLE. 


t#~ Castings and Wrought Iron Work of all kinds for Gag 


«FULTON & CO., 


PLYMOUTH IRON WORKS, 
CONSHOCKEN, PA., 
Manufacturers of 
PIG IRON & CAST IRON GAS & WATER 
PIPES. 


Also, Heay and Light Castings of every description. 
412 Walnut street, Philadelphia, Pa. 


SAMUEL FULTON, THEO. TREWENDT 
AMERICAN 


JOURNAL OF SCIENCE & ARTS, 


Founpep By Pror. Smuman In 1818, 
And now numbering 100 volumes, in two Series of 50 vols. each. 


JAMES P. MICHELLON, Sec’y. 
WILLIAM SEXTON, Sup’t. 











Editors and Proprietors: Profs. Silliman and Dana, 

Associate Editors: Profs. Gray and Gibbs of Cambridge, and 
Newton, Johnson, Brush and Verrill of Yale. 

Devoted to Chemistry, Physics, Geology, Mineralogy, Natu- 
ral History, Astronomy, Meteorology, etc. 

A Third Series in MONTHLY numbers, making two vol- 
umes a year of about 450 pages each, from January, 1871. 
Subscription price $6.00 a year, or 50 cents a number. 

A few complete sets on sale of the first and second series, 

Address, SILLIMAN & DANA, 
New Haven, Ct. 





NORTHWESTERN 


GAS AND WATER PIPE COMPANY. 


WORKS, AT BAY 





0o 





CITY, MICHIGAN. 


CHICAGO OFFICE, 646 WABASH AVENUE. 


SECTION OF 


GAS PIPE. 








Fic. 2. 


A—Cylinder of Wood. 1—Band of Iron. 


Fig. 2.—Thimble for Connection. 


Above is a cut of the 





Fie. 3. 


C—Coating of Hydraulic or Asphaltum Cement. 


Fic. 3-—Horizontal Section and Connection. 


“WYCKOFF PATENT IMPERISHABLE GAS PIPE,” 


manufactured by the NortuwesterRN Gas AND WaTER Pipe Company. 


This Pipe is made of White Pine, one inch to sixteen inches bore, in sections eight feet long, 
rounded in a lathe, coated inside and out with Asphaltum, connected with a tenon, or socket, and 
a thimble joint, perfectly air and water tight, being driven together with cement furnished by the 
Company. When laid its cost is about one half that of Iron Pipe, and is unquestionaBLy the best 


Gas conducting Main in use. 


DENNIS LONG & CO., 
Union Pipe Works, 


Louisville Pipe Foundry, 
AND 
Union Foundry and Machine Shops, 


LOUISVILLE, KY. 





MANUFACTURE 
Cast Iron Gas and Water Pipe, 
All Pipe cast vertically in dry sand. 


2inch Pipes in 8 feetlengths. 8 inch to 60inch cast n12 
feet lengths. 


RETORTS AND MOUTH PIECES, LAMP POSTS, CON- 
DENSING PIPE, HYDRAULIC MAINS, PURI- 
FIERS, DRIPS, ELBOWS, T’S, CROSSES, 
SLEEVES, VALVES, &c., &C. 


GAS-HOLDERS. 


And every description of work necessary for Gas or Water 
Companies. 


Ba Send for Descriptive Pamphlet and Price List. 


242-ly 


JESSE W STARR & SONS, 


Camden Iron Works 


Camden, New Jersey, 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS, 
for relieving the Retorts from pressure, PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


Wrought Iron Lime Sieves, 


| for Purifiers, Station Meters of all sizes. 


GAS HCLDERS, 


TELESCOPIC AND SINGLE, 
With cast iron guide and suspension frames. GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER or GAS. Street Main  n- 
nections, such a8 BRANCHES, BENDS, DrIPs, SIEVES, etc, 
STOP VALVES, from 3 to 30 inches, for both Water ana 
Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and abo 
Gas Works. 226-tf 
JESSE W. STARR, BENJ. F. ARCHER 








BENJ. A. STARR. 
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” Fire g Brick Works, Beach at 


\j £ = nn 3 - = Phin 
a %, ae ra Retort Works, St. paid ® 





"Fig Brick Works and Office 
PHILIP NEUKUMET, 
(SUCCESSOR TO JOHN NEUKU MET), 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


Ba Plans of Settings for Benches of esate F oan and Sixes furnished, free of charge, upon application. 





WILSON & GARDNER. 


Works, Lockport, Westmoreland Co., Pa. 


Office, 96: Fourth Avenue, Pittsburgh, Pa., Rooms 1 and 2. 
MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, TIL-, Etc. 


FROM CLAY, SAME SPECIES, AND EQUAL TO 


BEST BELGIAN. 


a> ORDERS PROMPTLY FILLED. IMPROVED WORKING PLANS OF THREES AND FIVES UPON APPLICATION. 
o—— 


REFERENCES: 


Gas Works Northwest, West, and South. 


NEW YORK Bi MAN HATTAN 
FIRE BRICK AND CLAY FIRE BRICK & ENAMELLED CLAY 


Retort Works. | Retort Works. 


t , 
&2~ Established in 1845. ay MAURER & WEBER, 


) po 
(Branch works at Kreischerville, Staten Island.) (Of the lace arm of B. Kretschet & Co.,) 








PROPRIETORS. 
”y) Ty a! 7 * ~ r 
B,. KREISC H ER & SON, | Office and Works, 15th Street, Avenue (CC, 
OFFICE, Manufactures of 


5S Goerck Street, cor. Delancy, N. Y. | 


GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes. 


FIRE BRICK AND TILES, 


Of all shapes and sizes. 


} FIRE MORTAR, CLAY AND SAND. 
FIRE MORTAR, CLAY AND SAND. | $2 Articles of every description made to order at short 
Mj © Articles of every description made to order at the | 20tice. (135 


shortest notice. 


| 
| 
| 
| 


Hy. MAURER. ADAM WEBER. 
B. KREISCHER & SON. : 








CRAHAMITE, 


OR 


RITCHIE MINERAL. 


The yield of this Asphalt is nearly double, and the Candle 
Power more than double the product of Gas Coais, and it is 
extensively used by great and small companies, c hie fly as an 
enricher and stimulant, in the proportion of five per cent. 
Yield 15,000 to 16,000 feet per gross ton. Illuminating power 
30 to 82 candies. One bushel of lime purifies 6000 feet. Coke 


very strong. Itisincapable of spontaneous combustion or 
caking in the heap, and is used by simple addition to the | 
charge. 

We sell at figures which allow a much larger profit to the 


purchaser, with better light than any standard coal. 
No gas material is at once so safe and so cheap. Our As- 
halt is used in the manufacture of Varnish, Roofing, Ship 
aint, Tiles, Pavements, Water Proof Paper, Cloth, and for 
all purposes where a coating is required that is unaffected by 
Water, Gasses, Alkalies, or Acids, 
The Ritchie Mineral Resin and Oil Co. 
25¢ Si No 27 South Charles St., Baltimore, Md. 


| 

a LACLEDE FIRE BRICK 
JERSEY CITY Ad pn 

| 

| 





GAS METER WORKS. Clay Retort Works, 


eae Cheltenham, St. Louis Co., Mo. 
R. M. POTTER & CO., 
MANUFACTURERS OF 
CONSUMERS GAS METERS, WET AND DRY, | 





| Laclede Fire Brick Manufactnring Co. 
| Office, 901 Pine Street. Warehouse, 1007 N. Levee, St. Louis 


NOW READY AND FOR SALE, 


Station Meters, Center Seals, Gover- FODELL’S 
nors, Pressure Registers, System of Bookkeeping 


AND ALL KINDS OF PRESSURE GAUGBS. ee ee oe 
A oe $5, — should be sent either in.Check, P. O. Order, 
cxperimental J s St. or Registered Letter, 
71 ital Meters and Standard Test Gasholders, >| Bia ank Books, with printed headings and forms on this sys 
| tem, wi ed to Gas Companies, by applying to W 
&#~ And all apparatus in use at the Gas Works 1 FOpELL, Phil sdelphia, or . b BT SIRS 
| A. M. CALLENDER & €7 


14 Morris St.. Jersey City, N. J. (ly Office Gas-LigHT JOURN‘, 42 Pine St., N.Y. 


ect ie IO: 
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SMITH & SAYRE MANUFACTURING COMPANY. 





The Mackenzie Patent Gas Exhauster 


And Patent Compensator. 





i 


Te 


| 





They are made to pass from 4,000 to 150,000 cubyc feet of gas per hour; will increase the production and illuminating 
power of the gas, and add very much to the durability of the retorts, either clay or iron, The Compensator obviates entirely 
the necessity of water-joints, is compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its 
operation. 

We are also sole proprietors and manufacturers of the. 

MACKENZIE PATENT BLOWER, PATENT CUPOLA AND SMELTING FURNACE. 


The Blower is a Force Blast machine, durably bailt, and can be driven with one-third the power required to drive the 
erdinary Fan. The Cupolas are manufactured in sizes to melt from 1 to 20 tons per honr, will save one quarter of the time 
required by the old style Cupola, and 33 per cent fuel. Address 


JAMES M, SAYRE, Treasurer. 
CHARLES W. ISBELL, Secretary. OFFicg, % LIBERTY STREET, New York. 


G. G. PORTER, President, 

















GRAHAM™M?’s 
‘Patent Anti-Freezing 
LAMP POST. 

THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF 
FERED TO 'THE 

PUBLIC 


| 
| 
| 
| 
} 


W oosTER, OHIO 
dan, 24, 157] 
J. W. GRAHAM 
Dear Sir: Yours of 
the 14th inst at hand 
In reply I would sas 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, apd find them to 
be all as you represent 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sell them at? 
Yours traly, 
LUCAS FLATTERY 
Sec’y Wooster Gas- 
Light Co. 





Address the Patentee, 
J. W. GRAHAM, 
250-9t Chillicothe, Ohio. 


AGENCY FOR 


GIBSON’S IMPROVEMENT 


IN THE 
Manufacture of Coal Gas, 


41 PINE STREET, ROOM 1. 


The undersigned having been appointed Special Agent for 
the introduction of GIBSON’s Substitute for Dip-Pipes in the 
Manufacture of Coal Gas, respectfully presents for the con 
sideration of Gas-Light Companies the Circulars and Pam- 
phiet issued by the American Coal Gas-Light Imp. Co., de- 
scriptive of the value of G1IBsoNn’s Improvement, and the mcde 
by which Gas-Light Companies can satisfy themselves of its 
usefulness, without trouble or expense, at their own works 

Orders for fitting up Valves of any desired form or patent, 
subject to the generality of the Gibson claim, and also for SUPPLIES 
and MATERIALS of every description required for the use of Gas 
Light Companies promptly attended to by 

W. H. GRENELLE, Special Agent. 

REFERENCE.—RICHARD MERRIFIELD, Esq., late Vive 





| President MANHATTAN GAS-LIGHT COMPANY. 


WORKS UPON CAS. 


a oe -THE ANALYSIS, TECHNICAL VALUA- 
TION, Purification, and Use of Coal Gas, with illustra- 
tions, 8vo. cloth. Price, $4.50. 

THE GAS MANAGER’S HAND BOOK; consisting of 
Tables, Rules, and Useful Information for Gas Engineers, 
Managers, and others engaged in the Manufacture and 
Distribution of Coal Gas. By Thomas Newbigging; svo. 
cloth, $3.75. 

BOW ER—Gas Engineer’s Book of Reference, illustrated, 
4to. Price, T5c. 

CLEGG —Treatise on the Manufacture of Coal Gas, 5th edt 
tion, enlarged, 4to, cloth. Price, $10.50. 

“OLBURN—The Gas Works of London, 12mo, beards, 
Price, 60 cents. 

4AS CONSUMERS’ GUIDE—A Hand Book of Instruction 
on the proper Management and economical use of gas, 
etc., etc. 12mo., cloth. Price, $1.00. 

HUGHES—Gas Works and Manufacturing Coal Gas, 12mo. 
Price, $1.20, 

MASON—The Gasfitter’s Guide, paper. Price, 50 cents. 

D’HURCOU RT—De Il'Eclairage du Gas. Par E. R. Hur” 
court, 3d edition. Paris, 1863; Svo. and plates, $6.00. 

RICHARD—Gas Consumer’s Guide, 12mo. Price, 50 cents, 

SWEET —Special Report on Coal, showing its Distribution, 
Classification, and Cost, delivered over different routes to 
various points in the State of New York, and the principal 
cities on the Atlantic Coast. By 8. H. Sweet, with Geo- 
logical Maps, 1 vol. 8vo, cloth, $3. 

SUGG—Cas Manipulation, with a description of the v rious 
Instruments and Apparatus employed in the Analysis of 
Coal amd Coal Gas, 8vo., cloth. Scarce. 

WILKINS—How to Manage Gas; 24mo., paper. Price, 25c. 

SCHILLING—Traite d’Eclairage par le Gaz. Price, $22. 

For sale by 
D. VAN NOSTRAND, Publisher, 
23 Murray Street and 27 Warren Street 
(Upstairs), 
¢@ Our new and revised Catalogue. of American and 
Foreign Scientific Books, 80 p. 8vo., sent to any address, on 
receipt of ten cents in postage stamps, 33 
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THOMAS T. 


MORRIS, TASKER & CO., 
PASCAL IRON WORKS, 


Corner Fifth and Tasker Stizeets, Philadelphia, and No. 15 Gold Street, New York. 


TASKER, Jr, 


Established 1821, 


STEPHEN P. M. TASKER. 


FOR GAS WORKS MACHINERY, ADDRESS CORNER FIFTH AND TASKER STREETS, PHILADELPHIA. 
Manufacturers and Builders of Gas Works, &c,, of all Descriptions, of the Most Approved Plans. 


No. 1. 


—— 


Meter By Pass with Drip. 


a =e = tiie — 


Single By 


No. 5. 


Pass with Drip. 


Messrs. Morris, Tasker & Co., respectfully ask the at- 
tention of Gas Engineers and others, interested in the erec- 
tion of Gas Works and the manufacture of Gas for illuminat- 
ing purposes, to their new and improved By-Passes, which 
are made from entirely new and original designs. 

They are constructed with water seal compartments to 
pass the gas through the required channels without leakage ; 
with drip chambers to catch the water of condensation, tar, 
and ammoniacal liquor; and also with a loose or circular 
valve, to control the direction of the gas flow. 

The By-Passes shown in the annexed illustrations, are 
similar in construction and varied in size to suit works of dif- 
ferent capacity 

No. 1 is a By-Pass for Gas Works of small generating 
power, and using but a single apparatus ; the gas from the 
retorts enters the proper nozzle, as shown by the arrow, and 
being deflected by the diaphragm of the valve over one of the 
vertical partitions of the drip chambers, it passes through 
one of the nozzles to the meter and returns to be again de- 
flected by the rotary valve to the gas holder. 

No. 2 is a By-Pass for using two apparatus, the gas is en- 
tered and the direction of its current is controlled similarly 


to that of No. 1, just described. 
No. 3 is a By-Pass for passing the gas around the meter 
or not, according to the set of the loose or circular valve. 


No. 4 is a sectional view of No. 3, and fully illustrates 
the construction and arrangement of the various By-Passes ; 
the vertical partitions P are placed at right angles and divide 
the By-Pass into four drip chambers, they extend to within a 
short distance of the bottom to allow the water W, which 
forms the water seal, to circulate freely; the valve V is con- 
structed with a diaphragm which divides it diametrically, the 
edges from ground joints with the upper edges of the parti- 
tions P, to prevent the gas from leaking from one chamber to 
another, and also to protect the ground surfaces from the cor- 


rosive action of the gas. 


No, 5 is a single By-Pass with Drip Chambers. 


By Pass with Drips for two 
Apparatus, 








